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( ^ Section 1 - Safety 

<3 

O 

Precautions 

The Catalytic Combustion equipment and systems have been designed in such a manner as to 
present a minimum of safety hazards. It is, however, incumbent upon operating and 
maintenance personnel to follow safety procedures when in the area of the system and 
controls. 

Potential Hazards 

• All personnel shall be familiar with NFPA 70E electrical safety requirements for 
employee wori< places. 

• Only competent, safety consdous personnel should have access to the area. 

• Only quafified personnel should work on the electrical panel and controls. Follow all 
electrical and safety codes. 

• Individuals working with this system must be familiar with the equipment and hazards 
involved and be fully trained in the operation of the equipment. 

• All areas around the system must be restricted to authorized personnel only. 

• Personnel in the area must wear safety equipment In compliance with plant and/or site 
safety standards. 

• The system must be locked out and tagged before work is performed on any part of the 
system. Possible injury to personnel could othenvise occur. 

• All safety guards and devices must be conrectly installed and in place before operating 
equipment 

• Do not touch the flame rod or spark ignitor, or ground the electrode while the oxidizer is 
operating. This is an electrical shock hazard. 

• Do not operate the oxidizer with the purge cycle shortened or bypassed. The purge 
cycle is factory-set for safe operation and must not be changed. 

• Do not change damper or valve settings without first consulting CATALYTIC 
COMBUSTION CORP. 

• Any fires that occur within the oxidizer and its related equipment should not be 
extinguished with water. Either a build-up of flammable substances or a faulty electrical 
circuit would most likely cause these fires. The proper fire fighting equipment must be 
available and operators must be trained in the use of the fire fighting equipment. 
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• operators must be aware of hazards from handling and exposure to chemicals used in 
the quench/scrubber system. Proper training, personal protective equipment, safety 
showers and eye wash fountains must be available. 

• All waste materials should be analyzed and disposed of in accordance with Lockheed 
procedures. 

^ 
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USE SAME FOR HYDROCHLORIC ACID AND SODIUM HYDROXIDE 

5. EMPLOYEE SAFETY 

# 

5.1 EMPLOYEE EDUCATION AND TRAIN
ING 

Safety in handling sulfuric acid depends, to a great 
extent, upon the effectiveness of employee education, 
proper training in safe practices and the use of safe 
equipment, and intelligent supervision. 

The education and training of employees to work 
safely and to use the personal protective equipment 
provided for them is the responsibility of supervision. 
Training classes for both new and old employees 
should be conducted periodically to maintain a high 
degree of safety in handling procedures. Employees 
should be thoroughly infonned of the hazards that 
may result from improper handling of sulfuric acid, 
oleum or liquid SOj. They should be cautioned to 
prevent spills, and thoroughly instructed regarding 
proper action to take in case they occur. (See 7.10.) 
Eadi employee should know what to do in an emer
gency and should t>e fully informed as to first aid 
measures. (Sec Section 11, FIRST AID.) 

In addition to the above, employee education and 
training should include the following: 

(a) Instruction and periodic drill or quiz regard
ing the locations, purpose, and use of emergency fire 
fighting equipment, fire alarms and emergeticy shut
down equipment such as valves and switches. 

(b) Instructions and periodic drill or quiz regard
ing the locations, purpose, and use of personal pro
tective equipment 

(c) Instruction and periodic drill or quiz regard
ing the locations of safety showers, eye-baths, bubbler 
drinking fountains, or the closest source of water for 
use in emergencies. 

(d) Instructions to avoid all unnecessary inhala
tion of vapors of sulfuric acid and all direct contact 
with liquid. 

(e) Instructions to report to the proper authority 
all cases of equipment failure. 

5.2 SAFETY SHOWERS AND EYE WASH 
FOUNTAINS 

Readily accessible, well marked, rapid action 
safety showers and eye wash fountains (preferably 
with warm water supply) must be available in the 
areas where sulfuric acid is being handled. Showers 
should have deluge type heads, easily accessible, 
plainly marked and controlled by quick-opening 
valves of the type that stay open. They should be 
capable of supplying large quantities of water under 
moderately higfi pressure. Blankets should be located 
near the safety showers. Eye wash fountains, or a 
ready source of running tap water, such as a drinking 

fountain or hose with a gentle flow of water should 
be immediately available for eye irrigation. All safety 
equipment should be inspected and tested at regular 
intervals, preferably daily and especially during freez
ing weather, to make sure it is in good working 
condition at all times. 

5.3 PERSONAL PROTECTIVE EQUIPMENT 

5.3.1 AvallaLiUty and Use 
While personal protective equipment is not an 

adequate substitute for good, safe' working condi
tions, adequate ventilation, and intelligent conduct 
on the part of employees working with sulfuric acid, 
it is, in many instances, the only practical means of 
protecting the worker, particulariy in emergency situ
ations. One should keep firmly in iriind that personal 
protective equipment protects only the worker wear
ing it, and other unprotected workers in the area 
may be exposed to danger. 

The correct usage of personal protective equip
ment requires the education of the worker in proper 
employment of the equipment available to him. 
Under conditions whidi are sufficiently hazardous to 
require personal protective equipment, its use should 
be supervised and the type of protective equipment 
selected should be capable of control over any po
tential hazard. 

The following personal protective equipment 
should be used when indicated. 

5.3.2 Eye Protection 

53.2.1 Chemical Safety Goggles 
Cup-type or rubber framed goggles, equipped 

with the approved impact resistant glass or plastic 
lenses, should be worn whenever there is danger of 
sulfuric acid coming in contact with the eyes. Gog
gles should be carefully fitted to ensure maximum 
protection and comfort. 

5.3.2.2 Spectacle-Type Safely Goggles 
Metal or plastic rim safety spectacles with 

unperforated side shields which can be obtained with 
prescription safety lenses or suitable all plastic safety 
goggles inay be used where continuous eye protec
tion is desirable, as in laboratories. These types, 
however, should not be used where complete eye 
protection against sulfuric acid is needed. 

5.3.2.3 Face Shields 
Plastic shields (full length, eight inch mini

mum) with forehead protection may be worn m ad
dition to chemical safely goggles where complete 
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face protection is desirable. Chemical safety goggles 
should always be worn as added protection where 
there is danger of material striking the eyes from 
underneath or around the sides of the face shield. 

5.3.3 Respiratory Protection 

Severe exposure to sulfuric acid may occur in 
tanks during equipment cleaning and repairs, when 
decontaminating areas following spills, or in case of 
failure of piping or equipmenL 

Employees who may be subject to such ex
posures should be provided with proper respiratory 
protection and trained in its use and care. Available 
types are described below. 

NOTE: Respiratory protective equipment should 
bear U. S. Bureau of Mines approval and must be 
carefully maintained. Inspected, cleaned and steri
lized at regular intervals, and always before and after 
use by another person. 

(a) Self-contained Breathing Apparatus which 
permits the wearer to carry a supply of oxygen or air 
compressed in the cylinder, and the self-generating 
type which produces oxygen chemically. These al
low considerable mobility. The length of time a self-
contained breathing apparatus provides protection 
varies according to the amount of air, oxygen or re
generating material carried. Compressed oxygen 
should not be used \^ere there is danger of contact 
with flammable liquids, vapors, or sources of igni
tion, especially in confined spaces such as tanks or 
pits. 

(b) Positive Pressure Hose Masks supplied by 
blowers requiring no internal lubrication. The wearer 
must be able to use the same route for exit as for 
entrance and must take precautions to keep the hose 
line free of entanglement The air blower must be 
placed in an area free of contaminants. 

(c) Air-line Masks supplied with clean com
pressed air. 'Phese are suitable for use only where 
conditions will permit safe escape in case of failure 
of the compressed air supply. These masks are 
usually supplied with air piped to the area from a 
compressor. It is extremely important that the air 
supply is taken from a safe source, and that it is not 
contaminated by oil decomposition from' inadequate 
cooling at the compressor. The safer method is to 
use a separate compressor of the type not requiring 
internal lubrication. 

Pressure reducing and relief valves, as well as 
suitable traps and filters, must be installed at all 
mask stations. An alternative arrangement frequently 
used is high pressure breathing air from standard 
(200 cu. ft.) cylinders, with a demand-type valve 
and face piece. This arrangement may also be used 
with 50-100 lb. clean piped plant air, and, as an 
additional precaution with the demand mask, a small 

cylinder of compressed air may be worn for use as 
an emergency escape from the area. Consult a safety 
equipment dealer for details on the proper use of 
Bureau of Mines approved equipment 

(d) Industrial Canister Type Gas Masks, 
equipped with full face pieces and approved by the 
U. S. Bureau of Mines, fitted with the proper canister 
for absorbing sulfuric acid. These will afford pro
tection against concentrations not exceeding 2 per 
cent by volume when used in accordance with the 
manufacturer's instructions. The oxygen content of 
the air must not be less than 16 per cent by volume. 
The masks should be used for relatively short ex
posure periods only. They may not be suitable for 
use in an emergency since, at that time, the actual 
vapor concentration is unknown and an oxygen de
ficiency may exist The wearer must be warned to 
leave the contaminated area immediately on detect
ing the odor of a harmful vapor. This may indicate 
that the mask is not functioning properly, the vapor 
concentration is too high, the canister is exhausted 
or the mask is not properly fitted. 

NOTE: Where carbon monoxide or other gas 
having little or no odor may be encountered in addi
tion to sulfuric acid, the mask should be equipped 
with an "all purpose canister" and a "timing device" 
or a colorimetric window indicator as approved by 
the U. S. Bureau of Mines. 

5.3.4 Head Protection 

"Hard" hats should be worn where there is 
danger from falling objects. If hard hats are not 
considered necessary, soft-brimmed hats or caps may 
be worn to give protection against liquid leaks and 
splashes. 

5.3.5 Foot Protection 

Rubber safety shoes with built-in steel toe caps 
are recommended for workers handling drums and 
carboys of sulfuric acid. Rubbers worn over leather 
safety shoes should be thoroughly cleaned after con
tamination. 

5.3.6 Body, Skin and Hand Protection 

Sustained or intermittent skin contact with liquid 
sulfuric acid will produce bums at the site of contact. 
Creams and ointments do not afford adequate pro
tection. Rubber gloves and aprons should be worn 
when there is a possibility of body contact. Protec
tive clothing contaminated by sulfuric acid should be 
flushed with flowing water promptly and cleaned in
side and out each time it is used. Affected areas of 
the body should be flushed thoroughly with water. 
As a general hygienic measure, facilities for personal 
cleanliness should be provided, and washing before 
lunch and at the end of the work day should be 
encouraged. 

i 
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1. General In format ion 
mical Name & Synonyms 

Chemical Family 

D H Riiff^^r 
Proper DOT Shipping Nanne 

Manufacturer 

_. . Great Lalces Instruments. 
Manufacturer's Addreu 

8855 N. 55th Street, Milwaukee WI 

Inc . 

53223 

Trade Name & Synonyms 

i n p H n a l i h r a t i n n R n f f o r 

Formula 

7 « ; M i A i n i 7 

DOT Hozard Qassification 

Manufacturer's Phone Number 

414/3SS-3fini 
Chemtrec Phone Number 

I I . Ingredients 

PRINCIPAL COMPONENTS CAS # Percent Threshcrtd Limit Value (units) 

Water (H^O) > 98 NA 

Sodium Bicarbonate 144-55-8 < 1 NE 

Sodium Hydroxide 1310-73-2 < 1 2mg/m" 

r̂  .._...._. 

III.. Physical Data 
Boiling Point (°F) Spedfic Gravi ty (HiO = 1} 

Vapor Pressure (mm Hg.) Percent Volatile By Volume (%} 

Vapor Density (Air = 1) Evaporation Rate (_ 1) 

Solubility in Wafer 

Appearance & Odor 

pH 

Clear liquid - odor free 

10 

IV. Fire & Explosion Hazard Data 
Flash Point (Test Method) 

Non-flammable 
Flommable Limits 

Aoto Ignition Temperature 

LEL UEL 

\ J iguishin 

rr -. 
g Media 

_.-^."y__'I!?.?.n.5_.?.MM^|3j.?_.(9.r"_9il;ie'r ma te r i aJsJ jwp l ved . 
Special Fire Fighting Procedures ^ . 

Unusual Fire A Exniosinn Hnrorr l * 



V. Heal th Hazard Data 
^ ^ iha ld Limit Value OSHA Threshold Limit Value ACGIH Threshold Limit Volue 

t ^ None Established 
dnogen - NTP Program Carcinogen - lARC Progrom 

None None 
, ^.iptoms of Exposure 

May irritate eyes on contact 

Medical Conditions Aggravated By Exposure 

Primory Route(s) of Entry 

Skin and eye contact. Ingestion. 
Emergency First Aid 

Skin: Flush with water. Eyes: Flush thoroughly with water. Get medical 

assistance for Inflammation. Ingestion: call physician. 

V I . Reactivi ty Data 
_ , ... Unstoble I Conditions To Avoid 
S»«b.I.ly f jT l stable 

Incompotabi l i ty ' ^ " ' " * ' ' * ^^ ^^°'«^ 
I 

Conditions To Avoid Hazardous Moy Occur 

Z * ^ ' y m e r i z a t l o n | X | Wil l Not Occur 

^ -^ .JF nrdous Decomposition Products 

I V I I . Envi ronmenta l Protection Procedures 
Spil l Response 

Take up on absorbent - flush area with water. . . 

Waste Disposol Method 

Flush to sewer with excess water if local regulations permit. 

VIII . Special Protection Informat ion 
Eye Protection 

Safety glasses 

Respiratory Protection (Specific Type) 

Other Protection 

SIcin Protection 

Ventilation Recommended 

IX. Special Precautions 
Hygienic Practices In Handling & Storage 

Wash thoroughly after u se . Keep in tightly closed container. 

Preeoutions For Repair & Mointenonce Of Contaminated Equipment \ 

Other Precautions 



Mater ia l Safety 
Dcfa Sheet 

( P t ^ ' l a s . revised _ _ 1 ^ ^ J Z 9 3 _ 

I. General Informat ion 
jmicol Name & Synonyms 

Chemical Family 

pH Buffer 
Proper DOT Shipping Name 

Trade Name & Synonyms 

4 pH Calibration Buffer 
Formula 

25M1A1014 
DOT Hazard Qassification 

Manufacturer 

Great Lakes Instruments, Iric^ . 
Manufacturer's Address 

8855 N. 55th S t . , MUwaukee WI 53223 

Manufacturer's Phone Number 

_ 414/355-3601 
Chemtrec Phone Number 

I I . Ingredients 

._PfimCIE.AL_CQlsdEDJUEIJXS_ 

Water (HJD) 

CAS # Percent Threshed limit Value (units) 

>98' NA 

Potassium Acid Phtalate 

Hydrochloric Acid 

6 

877-24-7 < 1 NE 

7647-01-0 < 1 7mg/m' 

III. Physical Data 
Boiling Point ("F) 

Vapor Pressure (mm Hg.) 

Vopor Density (Air = 1) 

Solubility in Water 

Appeoronce & Odor 

Spedfic Gravity (HiO = I ) 

Percent Volatile By Volume (%) 

Evaporation Rate (_ 1) 

pH 

Clear liquid - odor free 

IV. Fire & Explosion Hazard Data 
Flash Point nTest Method) 

Non-flammable 
Flammable Limits 

Auto Ignition Temperature 

LEL 

\ _ y guishing Medio 

Any^ means suitable_for other materials involved. 
Special Fire Fighting Procedures 

UEL 



V. Hea l th Hazard Data ^ f i f j 
> * % ihold Limit Value '' OSHA Threshold Limit Value ACGIH Threshold Limit Value 

(^_^one Established j 
c Jnogen - NTP Program Carcinogen - lARC Progrom 

/ *Ione None 
.'ptoms of Exposure 

May irri tate eyes on contact 

Medical Conditions Aggravated By Exposure 

j Primary Route(s) of Entry 

Skin and eye contact. Ingestion. 
Eme.-gency First Aid 

Skin: Flush with water. Eyes: Flush thoroughly with water. Get medical 

assistance for Inflammation. Ingestion: call physician. 

VI . React ivi ty Data 
r- I .1- , . Unstoble 
S»°b.I.1y I x i s table 

Incompotabi l i ty 

Hazardous Moy Occur 

C.H J lerization X Will Not Occur 

^ H ^ dous Decomposition Products 

Conditions To Avoid 

Materials To Avoid 

Conditions To Avoid 

VII . Environmental Protection Procedures 
Spill Response 

Take up on absorbent - flush area with water. 

Waste Disposal Method 

Flush to sewer with excess water if local regulations permit. 

VII I . Special Protection Informat ion 
Eye Protection 

Safety glasses 

Respiratory Protection (Specific Type) 

Other Profeaion 

Skin Protection 

Ventilation Recommended 

IX. Special Precautions 
Hygienic Practices In Hondling & Storage 

~^ Wash thoroughly after use. Keep in tightly closed container. 

Precoufions For Repair & Mamfenonce Of Contaminated Equipment 

Other Precautions 



material batety 
Data Sheet 

# 
/e last revised . 2 / 1 5 / 9 3 

I. General Information 
mical Name & Synonyms 

Chemical Family 

pH _ Buffer_ 
Proper DOT Shipping Name 

Trade Name & Synonyms 

7 pH Calibration Buffer 
Formula 

25M1A1016 

Manufacturer 

Great Lakes Instruments. Inc. 
Manufacturer's Address 

8855 N. S5th S t . , Milwaukee WI 53223 

DOT Hazard Qassification 

Manufacturer's Phone Number 

_41_4/355-360.1 
Chemtrec Phone Number 

I I . Ingredients 

PRINCIPAL COMPONENTS 

Water (H.O) 

CAS # Percent 

>97 

Threshold Limit Value (units) 

NA 

6 
Potassium Phosphate 

Sodium Hydroxide 

Thymol 

777^-77-Q 

1310-73-2 

< 1 

< 1 

< 1 

_NE 

2mg/m' 

NE 

I I I . Physical Data 
Boiling Point ("F) 

Vapor Pressure (mm Hg.) 

Spedfic Gravity (HjO = 1) 

Vapor Density (Air = 1) 

Solubility in Woter 

Appearance i Odor 

Percent Volatile By Volume (%} 

Evaporation Rote (_ 

P H ~ ' - ' 

1) 

Clear liquid - slight thyme odor. 

IV. Fire & Explosion Hazard Data 
Flash Point (Test Method) 

Non-flammable 
Flammable Limits 

Auto Ignition Temperature 

LEL UEL 

.. . iguishing Medio 

\ r .nyiTieans suitable for o ther materials involved. 
Special Fire Fighting Procedures 

Unusual Fire L Explosion Hazards 



V. Hea l th Hazard Data 1 P^J 
>hold^ff l i t Value j OSHA Threshold Limit Value j A C G I H Threshold Limit Va lue 

None Established 
Carcinogen - lARC Program 

None 
^^Hkorcioogen - NTP Program 

V^ir None 
ptoms of Exposure 

I May irritate eyes on contact 

Med ica l Conditions Aggravated By Exposure 

Pr imory Route(s) of Entry 

Skin and eye contact. Ingestion. _ 
Eme.-gency First Aid 

Skin: Flush with water. Eyes: Flush thoroughly with water. Get medical 

assistance for inflammation. Ingestion: call physician. 

VI . React iv i ty Data 
_ , ... Unstable I Conditions To Avoid 

S»°b.lity m ^ ^ e 

Incompotabi l i ty 

Hazardous I I AAoy Occur 

Polymerization | X ) Will Not Occur 

Materials To Avoid 

Conditions To Avoid 

Li VII . Env i ronmenta l Protection Procedures 
Spill Response 

Take up.on absorbent - flush area with water. 

Waste Disposal Method 

Flush to sewer with excess water if local regulations permit. 

V m . Special Protection Informat ion 
I Eye Protection 

Safety glasses 

Respiratory Protection (Specific Type) 

Other Protection 

Skin Protection 

Ventilation Recommended 

IX. Special Precautions 
Hygienic Proctices In Handling 4 Storage 

Wash thoroughly after use . Keep in tightly closed container. 

• V y ° " * fo*" Repair 4 Maintenance Of Contominaled Equipment 

Other Precautions 
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Section 2 - Installation Instructions 

• 

d 

HD SRCO 500G-Scrubber System 

Caution: Use proper safety methods at all times when handling this unit Have a 
qualified electrician connect all wiring. 

Failure to follow these instructions may effect the system warranty. 

Upon receipt of this unit inspect for any damage. If damage is noted, document 
the damage with the carrier/trucldng company. 

IHandling Upon Receipt 

• Remove all crating materials. Take special care not to damage the CPVC piping or 
component electrical wiring when removing crates. 

• A crane and qualified operator or 5 ton fori( truck and qualified operator is required for 
removing the SCRO 500G from the shipping truck and positioning the unit for assembly 
and operation. 

• SCRO 500G weight is approximately 6500 LBS. Ufting rings (4 each) have been 
provided for crane cable connection. Length of cables (4 each) from the ring eye to the 
crane's lifting hook must be a minimum of 20 feet. 

• CCC advises a level concrete pad to support the system. 

HD SRCO 500G Positioning 

• Place the oxidizer in the operating location. The base must be fully supported, (grout in 
place if necessary). Reference Drawing No. 99216100 to review basic dimensional 
information and positioning ofthe Oxidizer to the Scrubber system. 

• The anchoring lugs (4 each) have been drilled for anchor bolts. Anchor the oxidizer to 
the conaete pad using four 1/2' or 9/16' anchor bolts. 

3 

Scrubber Base Positioning 

• Removal of the scrubber from the shipping truck must be accomplished with a fori(-iift (3 
ton minimum) with 6 foot long (minimum length) tines. 

• Place the scrubber base in its general location. The scrubber base must be fully 
supported under the base mnners and level once secured, (grout In place If necessary). 
Reference Drawing No. 99216100 for dimensional infomiation and positioning for 
connection to the Oxidizer. 

Gasket installation 

• Once all crating has been removed, install the Teflon tape gasket material to one side of 
mating flanges D,E,F see picture J8 for flange identification. 



o 
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Note: When installing Teflon tape gasket material, make sure mating flange surfaces 
are clean. The gasket has an adhesive backing to hold the material in position. Apply 
the gasket to the ID of all bolt hole circles. Cross the ends ofthe gasket material at a 
bolt hole to form the seal. The gasket will compress once the bolts are secured. Most 
flanges have a gasket attached. Inspect these gaskets prior to assembly of the system. 
If the gasket appears incapable of fomning a seal, remove the gasket and replace it with 
new gasket material. 

Quench Tube Installation 

• Install the quench tube on flange D (ref picture J8). Secure with 3/8' flat washers, lock 
washers, bolts and nuts. Apply a coating of copper-based anti-seize (provided) to the 
threads of each bolt. The anti-seize will prevent galling of the bolts and allow for easier 
future removal of all bolts. 

Oxidizer Inlet, Outlet Transition and Crossover Pipe Installation 

• Install the oxidizer outlet transition cone section to flange A. Use the daric gray Durabula 
gasket supplied, (ref picture J8). Secure the cone with 3/8' bolts. Apply a coating of 
copper-based anti-seize (provided) to the threads of each bolt. 

• Install the Oxidizer process inlet with the flexible connector (attached). The site process 
piping must be independentiv supported and must not transfer any weiaht to the flexible 
connector. 

• The crossover must be lifted with the mechanical assistance of a forklift or crane. Lifting 
lugs have been provided. Lower the crossover to meet B and C flanges (ref picture J8). 
(Mating flange rings of this portion of the system have been designed to slip on center to 
aid positioning of the Oxidizer and Scrubber. Use the dark gray Durabula gasket 
supplied on flanges B & C) 

Note: At this point you will need to make final position adjustments to the scrubber for 
proper alignment and fit of the crossover to the oxidizer. Ref CCC Drawing # 99216100 
for approximate locations of equipment 

• Secure the crossover to the oxidizer and scrubber quench tower with 3/4' bolts provided. 
Apply anti-seize to the bolt threads. Install tiie 3/4' nuts provided. Tighten all flange 
bolts using a star pattem. 

• The forklift or crane may now be removed from the crossover pipe. 

• Four mounting holes have been provided in the scrubber base to secure to the concrete 
pad. Anchoring the scrubber to a concrete pad is advised. Secure the base to the 
concrete pad with concrete anchor bolts. 

O 
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Scrubber Tower Assembly and Installation (Ref picture J8) 

• The tower section must be placed in an upright position. Arrows indicate up. Level the 
packing material inside the tower. 

• Mount the mist eliminator section on the packed bed section at flange E. Secure tiie 
flange connection with 3/8" bolts, anti seize etc. Be sure the observatlOh ports are 
aligned. 

• Mount the packed bed section (using tiie a^ne or fork-lift) on flange E. Secure the 
flanged connection with 3/8" boKs, anti seize etc. 

Scrubber Piping Installation 

• The pipelines have been removed fbr shipping purposes. Inspect flange connections for 
flange gaskets, bolts and nuts. The gaskets have been taped in place for shipping 
purposes. 

Piping Connections/Sample Port Connections 

Note: All pipe thread connections must have pipe dope applied. 

• Connect the Make Up Water Supply Line to the Vi NPT connection. Ref picture J12 

• Connect the Wash Line Valve Train as shown in picture J10. 

Connect the Wash Line Flow Indicator as shown in picture J10. • 

• Connect the Wash Line pipe (1/2" NPT) from the flow indicator to the union on the 
demister section. Ref. Picture J8 

• Install the Packed Tower Flow Indicator to the 2' flanged connection on tiie scrubber. 
Ref picture J10. Ref. 

m 

• Install the 1 !4' pipe line from the Packed Tower Flow Indicator to the union connection 
on the Packed Bed Tower. Ref. Picture J8 

• Install the Quench Row Indicator as shown in picture J10. 

• Note the valve positions on picture J10. These positionswill provide the approximate 
required flow. (Adjustments are explained in the operating procedures.) 

• Connect the Oxidizer Sample Port Line as shown in picture J13. (The sample line is 
located in the scrubber cabinet.) 

• Connect the Scrubber Main Drain/Blow-down (located on the left-hand side ofthe 
scrubber cabinet enclosure. Ref. picture J3-F(1) 

Ertiergency Drain 
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• An emergency trap overflow has been installed inside the sump. Connect the 114' NPT 
coupling to a drain line. Ref picture J8 for location. 

Chemical Supply 

• install the suction tubing line from the chemical metering pump into the chemical tank or 
carboy. The chemical tank is not supplied by CCC. Make sure all connections are tight. 

• Read and follow instiuctions in the chemical metering pump manual prior to working with 
tiie pump. 

• Read and follow all safety instiructions and precautions fumished by tiie chemical 
supplies company prior to handling any chemicals. 

Electrical Connection 

• Install electrical power supply to the control panel. 

• Install enable/disable interface between oxidizer and scrubber conti'ol panels. 

Note: Check tightness of ALL FI-ANGE FASTENERS after 2 hours of operation^ 
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Equipment Specifications 
Self'Recuperative Catalytic Oxidizer 

Witti HCI Scrubber 

General 

Furnish one (1) Catalytic Combustion Corporation "HD-SRCO" Model HD500G catalytic 
oxidation unit to accept Chlorinated VOC (volatile organic compound) laden process 
exhaust air. The HD-SRCO system is completely assembled, insulated, steel jacketed, 
prepiped, prewired, painted and test run at operating flows. It includes an integral, tubular, 
primary self-recuperative heat exchanger, not less tiian 50% thennally-efficient, and a 
process preheater. 

Performance Guarantee 

When this unit is operated within the design conditions and in accordance with the written 
instructions fumished and as may be amended, it will achieve in excess of 95% destruction 
efficiency as measured by Federal EPA Method 25A (hydrogen flame ionization) when 
operated at the recommended catalyst temperature and in the absence of, but not limited 
to, the catalyst contaminates listed on Bulletin 2000, exclusive of paraffins <C6. 

Sequence of Operation 

The VOC-laden exhaust air is drawn from the process through the process blower. It tiien 
passes through the counter-cross flow shell side of a primary self-recuperative heat 
exchanger where it is preheated prior to the process preheater. The preheater raises the 
VOC mixture temperature prior to entering the oxidation catalyst. As this vapor-laden air 
mixture passes through the catalyst, an exothermic reaction occurs which is in proportion 
to the VOC energy concentration. The hot purified mixture of gases are then exposed to 
another themiocouple before passing through the tube side of the heat exchanger where 
they preheat the incoming gases. The cooler vapor-free air is then vented to the HCI 
scrubber and then to atmosphere through the exhaust stack. 

Oxidation Unit 

All internal process-wetted surfaces ofthe unit are constructed of AISI T316L stainless 
steel sheet, tube, plate and structural shapes. The containment housing is constructed of 
aluminized steel supported intemally with structural steel shapes. The inside of this 
containment housing is insulated with multiple 2" thick layers of 1200''F, 6 lb. density, 
mineral fiber board insulation with staggered joints. The insulation is impaled on #10 gage 
steel pins welded to the inside of the housing on 12" centers and retained by steel speed 
clips. The top has a 6" thickness and an insulating value at ambient temperature of R-24. 
The sides and bottom have a 4" thickness and an insulating value of R-16. 

Structural 

The entire unit is mounted on an ASTM A36 trussed structural steel base with fori<lift pockets 
on the sides for handling. The process inlet and outlet of the unit, as well as the preheater, 
have gasketed, steel flanges for mounting and connections. 
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Equipment Specifications 
Self Recuperative Catalytic Oxidizer 
With Hcl Scrubber 
Page 2 

Self-Recuperative Heat Exctianger 

The catalytic oxidizer incorporates an integral self-recuperative, tubular heat exchanger that 
preheats the cooler incoming process exhaust gases in the multi-tube shell side in a counter-
cross flow configuration by lowering the temperature of the hot catalyst discharge gases 
flowing through a single pass tube side. Both tube sheets are fixed to the housing witii 
differential thermal expansion between the heat exchanger tubes and shell, accommodated 
by a presti'essed full diameter corrugated bellows AISI T321SS expansion joint in the housing 
shellThe tube rolling depth and rolling torque are controlled in order to insure sheet grip and 
tube integrity and to prevent tube splitting or exceeding the tensile stî ength of the tubes. The 
heat exchanger shall not be less than 50% thermally-efficient. 

Process Blower 

This is a fiat radial (dual-taper) blade wheel, single width and inlet, an'angement #4, 
centrifugal blower with flanged connections, shaft seal, extended lubrication fittings and 
includes a 5 HP TEFC, 3600 RPM induction motor rated for cold start-up power requirements. 
It will bear the AMCA Seal, having been perfomnance tested and certified in accordance, and 

complies with their Ratings Program Standard #210. This blower will accept multiple sources 
and overcome the resistance to flow through the complete catalytic system and auxiliary 
equipment supplied. 

Catalyst 

The unit is furnished with full face, monolith, oxidation catalyst elements. These elements are 
fabricated using multiple monolith blocks, contained in AISI T316LSS formed sheet channel 
frames protected by 3x3 mesh screen faces. The catalyst has a 400 square channel per 
square inch face structure, an open frontal area >75% and a geometiic surface area of 70 
square inches per cubic inch. This cordierite substrate is coated with gamma alumina having 
a BET surface area of approximately 30 square meters per gram and impregnated with 
platinum catalyst. These elements are assembled, activated, tested and mounted in a 
gasketed stainless steel frame with studs, clips and nuts, which provides the catalyzed 
passway for the oxidized gases between the preheat chamber and heat exchanger. Catalyst 
access is provided through the removable top cover of the unit. 
Contaminant: From SVE 
Influent concentration mixed chlorinated compounds 
DRE required: 95% 
Process flow: 506 SCFM + 65 SCFM comb, air 
Catalyst volume: 2.3 ft^ 
Gas houriy space velocity (GHSV^̂ ): 14,750 
Average catalyst control temperature: 850°F 
Maximum catalyst operating temperature: 1050°F 
HCI generated: 233 ppmv 
Fuel usage: 3.4 Therms/hr 
Expected temperature rise 50 degree F. 
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Pretieat Burner 

' ) 

The unit is equipped witii a direct gas fuel-fired, nozzle-mixing, 500,000 BTUH primary air 
bumer. This bumer utilizes a Ihp combustion air blower. The bumer is sized to provide 
sufficient energy to supplement the heat exchanger energy input and maintain the control 
temperature at the oxidation catalyst without tiie energy contribution firom oxidation of the 
combustible vapors. The bumer includes a spari( ignitor and tra.nsfonner. Flame supen/ision 
is achieved by use of a fiame rod and UL'/FM approved flame safety programmer. 

Fuel Gas Piping Assembly 

The fuel gas piping assembly is prepiped and prewired and meets all requirements as 
specified in NFPA 79, NFPA 86, National Fuel Gas Code NFPA 54 and is suitable for FM or 
IRI approval. 

Gas piping assembly consists of the following: 

- Main shut-off, lubricated plug valve (fuel supply connection) 
- Main and pilot fuel gas pressure regulators 
- Main fuel safety and blocking shut-off valves 
- Pilot safety shut-off valve 
- High/Low safety gas pressure switches 
- Gas control valve with electrically-operated modulating control actuator 
- Leak test cocks and manual ball valves in accordance with NFPA 86 
- Indicating pressure gauges with shut-off cocks for incoming gas pressure, main regulated 

gas pressure, pilot-regulated gas pressure and bumer gas pressure 
- Flexible gas connection between the fuel gas piping assembly and the bumer. 

Control Cabinet 

A completely assembled and wired, NEMA 4 weather-proof, contirol cabinet is included and 
mounted on a structural support at eye level. It includes a door interiocking disconnect switch 
(suitable for the existing power supply), magnetic multi-pole process blower motor starter with 
thennal magnetic overioads, a fused control transformer for the 120V-1 0, start-up and shut
down timers, control circuit breakers, logic relays, push buttons and pilot lights. It is also 
equipped with solid state, electronic, digital-indicating PID temperature controllers. One 
temperature controller controls the output ofthe preheater from the catalyst entry 
temperature. The second provides catalyst center temperature control by actuating the 
dilution air quench valve and the automatic dilution air valve actuator for automatic catalyst 
exotherm control. The third controller provides a high temperature limit alann and shutdown. 
The contiol cabinet also includes the flame safety programmer with built-in purge timer. All 
wiring is consistent with standards as set forth in the National Electrical Code. 
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PLC Controller 

The PLC includes a LED display for start-lip instiuctioris as well as flrst-dut annunciation. It 
can be programmed by relay ladder logic (RRL), bouHan logic, or stage programming. All 
inputs are optically isolated. It has (16 Pt) input cards and (8 Pt) isolated relay output cards. 
Analog input and output cards are available as well as PID loop control cards. Logic includes 
NO and NO contacts; output set and reset coils; jumps; master sets and resets; step 
sequencer; nested ladders and outputs. Arithmetic includes additions, subtractions, 
multiplications, divisions, compari'sons and expressions. The PLC uses a NEEPROM 
cartridge to hold the program indefinitely wiUiout power. A battery backed real time 
clock/calendar is included in the PLC. The PLC is completely wired, programmed and 
mounted in the control cabinet A remote enable/disable circuit shall be provided for remote 
systems. 

Additional Controls 

Temperature sensing is provided by stainless steel sheathed, type K thermocouples which are 
mounted and wired with weatherproof heads on the entry and discharge side ofthe catalyst 
elements. Mechanical proof of flow through the unit is elecbically interiocked through a 
pressure switch, mounted and wired on the unit. 

Crossover between oxidizer and scrubber 

The unit includes a 316L stainless steel ti-ansition for connection from the catalytic oxidizer 
exhaust to the inlet ofthe venturi liquid quench. Supports are provided as required. 

Painting 

The entire unit will be cleaned and painted with primer and two coats of grey temperature 
resistant air dry, iaikyd enamel. 

Dilution Air Control 

Exotherm cpntirol includes an assembly installed in the jprocess vapor inlet line on the suction 
side of the oxidizer process blower. It includes the full port tapered seat dilution control valve, 
tile full port tapered seat process control valve, a NEMA 3R electric reversing proportional 
motor actuator and linkages. The dilution air is taken through a combination Alter silencer with 
replaceable element and is rated for 100% or nominal system flow. The catalyst center 
temperature controller (exotherm controller) operates the exotherm control valves to provide 
100% fresh air purge and warm-up. When normal operating conditions are achieved, the 
exotherm controller cycles the actuator to close the dilution air va|ve and open the process air 
valve. 
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Process Flow Indication 

fijn averaging pitot tube type flow sensor is fumished mounted, with a removable compression 
fltting packing gland, into a fitting welded into the pipe after the exhaust blower outiet. This 
flow sensor is connected to a differential pressure gauge with neoprene seat and shut-off 
valve mounted adjacent to the sensor on a pipe mounting kit. This gauge is a diaphragm-
actuated dial type 4%" O.D. with a range compatible to tiie process blower rating. A dial stem 
thermometer and pressure gauge are also mounted in the pipe adjacent to the flow sensor, 
located for convenient viewing, to verify flow density compensation calculations. 

Strip Chart Recorder 

Programmable, electrically-driven, chart recorder is mounted and wired in the face of the 
oxidizer control cabinet for convenient viewing. Chart logging for thirty (30) day operation and 
includes the appropriate chart paper, pens and ribbon for not less than twelve (12) months 
operation or specified rental or lease period. It also includes a 120 VAC ground fault power 
supply and a ten (10) year battery backup memory. 

Process Flow Recording 

Requires the Recorder and Flow Indication options to be functional. 

This ancillary subsystem is mounted, piped and wired including a power supply, square root 
extractor and calibrated differential pressure transmitter. The tiransmitier is diaphragm 
operated with an insulated electrode positioned to form a variable capacitance which is 
detected and converted to a linear DC electrical signal. The electrical signal is intemally 
conditioned to a standard 4-20 mA control loop output. Protected, fleld adjustable 
potentiometer zero and span controls are provided and the range is compatible with the flow 
sensor. Additionally, this transmitter has a cast steel case, stainless steel diaphragm, < 
±0.5% of full span output accuracy, a maximum pressure rating of 25" w.c. and is a surface 
mounted NEMA 4 electrical enclosure. 

Venturi Liquid Quench 

A. Scope: The Venturi Liquid Quench shall be an integral assembly witii tiie Scmbber. The 
system shall be capable of reducing the temperature of the oxidizer exhaust gases without 
experiencing corrosion deterioration. 

B. Constnjction: Standard material of construction is Hastellov C22. Optional alloys are 
selected based upon compatibility with tiie vapor stream. 

C. Design Conditions: Inlet Flow: 1191 ACFM 
Outlet Flow: 785 ACFM 
Inlet Temperature: 620 "F 
Outlet Temperature: 135 °F 
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Evaporative loss: 
Recycle rate 

0.6 
10 

GPM 
GPM 

HCI Scrubber 

A. Scope: The system shall be a self-contained, closed loop, scmbbing system. The system 
must be capable of operating over the entire pertormance requirements. 

B. TemperatiJre Limits: The scrubbing system shall be capable of withstanding high 
temperature shock witiiout substantial damage, should the inlet temperature safety 
controls fail. 

C. Construction: The HCI scrubber shall be constructed of (316SS). 

D. Sump: The sump section ofthe scmbber shall be of tank design and shall contain a drain. 

E. Inlet: The inlet shall be flanged and located at the top of the quench tube. 

F. Design Conditions: Inlet Flow: 
Inlet Temperature: 
Outiet Temperature: 
Recirculation Rate: 
HCI Removal: 
NaOH 
Blowdown: 
HjO Required: _ 

785 
135 
135 
20 

99% 
0.77 
2.6 
38.6 

ACFM 
»F 
"F 
GPM 

Ibs/hr 
gal/hr minimum 
gal/hr minimum 

Recirculation System 

A. Scope: The system shall be a self-contained, liquid recirculation system capable of 
neutralizing the HCI in the fume stream to acceptable levels. 

B. Recirculation Pump: The pump shall be a centiifugal style, constmcted of suitable 
con-osion resistant materials, magnetically driven from a close coupled motor. 

C. Chemical Feed System: An automatically controlled chemical feed system for adding 
caustic solution to the scmbber liquid sump and maintaining a preset pH level of the 
recirculating liquid shall be provided. The system shall include a pH sensor, pH 
analyzer/controller with 4-20 mA output and chemical metering pump. The chemical 
pump shall be a diaphragm type positive displacement metering pump for continuous 
service. The pumping rate shall be controlled with a 4-20 mA signal from the pH 
analyzer/controller. 

D. Blowdown System: An automatically controlled blow down system to maintain the 
percentage of solids build-up in the recirculation liquid shall be fumished. The system 
shall include a conductivity sensor, conductivity analyzer/controller and a solenoid valve to 
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automatically blow down a portion ofthe recirculating liquid from the recirculation pump 
discharge line. 

E. Make-up Water System: An automatically controlled solenoid valve shall be fumished to 
provide fresh water make-up into the scmbber liquid sump. Liquid level is controlled by 
conductivity sensors inserted into the scmbber sump tank. 

Power Requirements 

All equipment shall be 460volts, _3 phase, 60 Amp, (30 Amp Installed Load) and will require a 
80 Amp Disconnect. 

Fabrfcaffon 

All equipment shall be the standard product of the manufacturer and shall be fabricated in 
strict accordance with the manufacturer's recommendations. 

Shipping 

( v A. The completed system shall be perfonnance tested at the factory prior to shipment. 
Engineer and owner reserve the right to inspect the system at the factory prior to 
shipment 

B. The manufacturer will t>e responsible for shipping the system to the jobsite. Contractor 
will be responsible for unloading, setting tiie equipment in place and any field assembly. 

Documentation 

Three sets of drawings and operations and maintenance manuals are supplied. Drawings 
include general layout, process and identification (P&ID) and an elecbical schematic. 
Instmctions include operating guide, parts list and data sheets, recommended spare parts list, 
and a list of set-up parameters for all instmmentation. 

O, 



y-\ Catalytic Combustion Corp May 1999 

CATALYST DEACTIVATION & POISONING AGENTS 

The following partial list of poisoning agents and inhibitors have been found to have a detrimental effect on the activity ofthe 
noble metal catalyst Catalyst exposure to these substances must be avoided. 

SUBSTANCE EFFECT REMEDIAL ACTION 

1. Coating Agents 
a. rust 
b. dirt 
c. inorganic oxide 

Covers catalyst active site. Non-phosphate detergent washing 
usually efTective fbr removal. 

Factory reactivation (X̂  replacement 
usually required. Non-phosphate 
detergent washing may be effective. 

o 

2. Coating Agents - 'Glass' Forming 
Materials 

a. organic silicates (esters) 
b. silicones 

c. phosphorus containing materials 

Covers catalyst active site. Factory reactivation or replacement 
usually required. Non-phosptiate 
detergent washing may be effective. 

3. Poisons 
Heavy metal complexes (mercury, 
lead, zinc, tin, arsenic, antimony, 
etc.) 

Permanent catalyst deactivation Factory reactivation or replacement 
required. 

4. Sulfides Permanent catalyst deactivation Depending on exposure and sulfide 
concentration, factory reactivation, 
non-phosphate detergent washing or 
replacement is required. 

5. Halogens 
a. fluorine 
b. chlorine 
c. bromine 
d. iodine 
e. halogenated hydrocarbons 

Note: Does not apply to HD or t-HD 
catalysts which have been specifically 
designed to be tolerant of and/or 
destroy halogenated hydrocarbons, 
except fluorine. 

Covers active site-resulting in 
temporary or permanent deactivation. 

Activity usually retums if exposed to 
low concentrations and upon rerrio\^ 
of halogen source. Prolonged. 
exposure with water (or projpns) can 
corrode, dissolve the catalyst substrate 
and require repair or replacement. 

6. Organic Droplets and Aerosols a. Covers active site 
b. Possible cause of catalyst hot spot 

Such materials may carburize on the 
catalyst forming a refractory material 
or become a hot spot source causing 
substrate deterioration. Factory 
reactivation or replacement is required. 

BuUelin 2000 
Rev. 6/9/98 
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Operating Sequence 
Gas Fired Catalytic Oxidizer 

CCC Project 99-216. LBG Inc. 

Control Panel Type: 
This section describes the control and Indication for a gas fired Catalytic 
Oxidizer. The unit is integrated with an SVE and Scrubber. 

Main Power: 
Main power (480V/3PH/60Hz) is provided (by others) to the panel mounted 
disconnect. This serves as a means of disconnecting the power to the control 
panel prior to opening the enclosure. 

Process Blower: 
When the Hand-Off-Auto selector switch is placed in the OFF position, the 
process blower is disabled. 

When the selector switch is placed In the Hand position the process blower will 
run as long as there is not a motor overload or motor over temperature condition. 
With the blower in Hand mode the oxidizer is disabled (not in Auto Mode). 

When the selector switch is placed in the Auto position, the blower will be 
enabled if the following conditions are satisfied 

• There is not a blower motor overload condition. 
• The Scrubber is running. 
• The "external disable" contact is satisfied. 
• There Is not an oxidizer fault condition. 

**Note that the process blower is "enabled", but will not actually start until the 
oxidizer Start button on the operator interface is depressed. 

Burner Combustion Air Blower: 
When the Hand-Off-Auto selector switch is placed in the OFF position, the 
combustion air blower is disabled. 

LBG Inc. 
Oxidizer Logic Sequence 
CCC Project No. 99-216 

09/30/99 
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When the selector switch is placed in the Hand position the blower will run as 
long as there is not a motor overload condition. With the blower in Hand mode 
the oxidizer is disabled (not in Auto Mode). 

When the selector switch is placed in the Auto position, the blower will be 
enabled if the following conditions are satisfied 

• There is not a combustion blower motor overload condition. 
• The Scrubber is running. 
• The "external disable" contact Is satisfied. 
• There is not an oxidizer fault condition. 

**Note that the combustion air blovi^rs operates whenever the process blower is 
running - they are controlled by the same start relay. 

Catalytic Oxidizer Start Sequence: 
Oxidizer start-up requires manual setup. Do not attempt to start the unit 
without complete understanding and proper training. This document is not 
a start procedure, it s only meant as an explanation of the automated 
control system. 

Start/Purge mode 
With all pre-start conditions satisfied, all HOA switches in Auto Mode and the 
Start Button (a function key on the operator interface display panel) is depressed, 
the system will commence it's "Purge Mode". In purge mode all of the pre-start 
interlocks are tested, including gas valve proofs of closure, blower operation, and 
air flow. 

Note: If adequate airflow (combustion and process) is not detected the flame safety 
programmer will not enable, and the system mode will change to "Shut Down". 

The oxidizer is then purged for 60 seconds with fresh dilution air. Upon the 
successful completion ofthe purge mode the system will attempt Ignition. A solid 
state combustion control device is used for flame detection (Flame Safety 
Programmer). Once ignition is successful, and a flame is detected the system 
mode will change to "pre-heat". 

Note: If ignition attempt is not successful, or a flame is not detected the flame safety 
programmer will shut the system down due to a "flame detection failure". 

LBG Inc. 
Oxidizer Logic Sequence 
CCC Project No. 99-216 

09/30/99 



Table 1 - Catalyst temperature control setpoints. 
1 Identifier 

TA1 
TA2 
TA3 
TE1 
TE2 
TE3 

TOL1 
TOL2 
TOL3 
SP1 
SP2 

Meaning/Location 
Burner up to temp, control relay #1 

Cat. center High temp control relay #2 
High limit control relay 

Thermocouple @ Catalyst Inlet 
Thermocouple @ Catalyst Center 

Thermocouple @ Catalyst Exit 
Timeout Limit #1-Bumer up to temp 

Timeout Limit #2-Cat low temp 
Timeout Limit #3-Cat Stabilized ' 
Catalyst inlet control Set point 

Exothermic control 

Value 
850" F. 
1050»F. 
1050"F 

-
-
-

30 min. 
5min. 
6 min. 

875 Deg. F. 
950 Deg. F. | 

o 

Pre-Heat mode 
Note: The oxidizer uses tfie main gas butterfly vaive to acMeve, and maintain pretieat Tliis valve is controlled 
iiy a 4-20mA Burner control loop, supplied by a HoneyweO UDC3300 (Bumer controller). All set points and 
monitor points refereed to in the following text are defined in table #1, review prior to proceeding. 

With all Purge conditions satisfied, and a flame proved at the burner the system 
will pre-heat to the catalyst inlet control set point (SP1-875° F) at (TE1-
Catalyst inlet). This is the operating temperature defined to achieve optimal 
destruction efficiency across the catalyst bed. Once the system is initially started 
the system must reach the "bumer up to temp" value (TA1-850° F), prior to the 
expiration of (TOL1-30 min.). Once this condition is satisfied the system moves 
into the "Run Mode". If this condition is not satisfied, the system mode will 
change to "Shut Down". 

Run mode (All purge and pre-heat procedures satisfied) 
Note: The dilntloii and process valves are mechanical^ linked^ so that closing tlu diliition valve opens the process valve, and 
vice versa. These valves do not act proportionally to one another. Tlie action of these valves is controlled by a 4-20niA 
exothemiic control loop supplied by a Honeywell UOC3300 (Process Controller) 

Once thermocouple location (TE1-Catalyst inlet) reaches the "bumer up to 
temp" value (TA1-850° F), and (TOL3-6 min.) is satisfied the exothemiic control 
loop positions the Dilution valve 100% dosed, and the process valve 100% open. 
This process takes approximately 30 seconds to complete. The dilution, and 
process valves are positioned to keep (TE2-catalyst center) below the 
"exothermic control" set point (SP2-950' F). 

O 
LBG Inc. 

Oxidizer Logic Sequence 
CCC Project No. 99-216 

09/30/99 



o 

'C 

After a time period defined by the PLC program (Approximately 15 seconds) 
beginning with the actuation of the process/dilution valves, the "extemal 
enable" dry contacts are made, which are used to start extemal blowers. 

Once the bumer up to temp (TA1-850° F) is reached, and (TOL3-6 min.) is 
complete, if the temperature drops below {TA1-850'' F) for a period greater than 
(TOL2-5 min.) the system mode will change to "Shut Down". 

If (TE2-catalyst center) reaches, and maintains a value greater than (TA2-1050° 
F) for a period exceeding (TOL2-5 min.) the system mode will change to "Shut 
Down". 

An independent "High Limit Controller" is utilized to monitor (TE3-Catalyst 
Exit). If this location exceeds the value (TA3-1050'' F) the system mode will 
change to "Shut Down". 

Shut Down Modes 
There are two types of shut down, the first being "Normal Shut Dovwi". This 
mode is activated any time the stop key is depressed. The second shut down 
mode is the "Alarm Shut Down Mode". This mode is activated during any 
active alarm condition, with the exception of the "Scrubber Not Running" 
alarm. During either of the shut down modes the system immediately closes the 
process valve, shuts down the bumer, and then completes a cool down cycle for 
a period of (TOL3-6 min.). In the event of a "Scrubber Not Running" alarm, 
the system performs a complete, and immediate shut down of all processes. 
These processes include the bumer, and all blowers for the purpose of protecting 
the scrubbers' internal components from heat damage. 

Chart Recorder: 
Inputs for the chart recorder are as defined in Table 2 below. 

Table 2 - Chart recorder assignments. 

Function 
Catalyst Inlet Temperature 
Catalyst Exit Temperature 

Air Flow (SCFM) 

Pen# 
1 
2 
3 

Alarm Signals: 
Correction of the condition and manual reset of the alarm will be required to 
enable the system for restart. A text message indicating alarm type will be 
displayed on the Optimate user interface panel. For detailed Scrubber fault 
information, refer to Scrubber text message center. 
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Table 3 - Alarm conditions and associated system response. 
Alarm Condition 

Low Gas Pressure 
High Gas Pressure 

CAT High Limit (temperature) 
CAT Center Temperature High 

Flame Safeguard 
Auto Mode Disabled 

Extemal Disable 
Scrubber Not Running 
CAT Low Temperature 

Combustion Air Blower OL 
Process Blower OL 
No Process Airflow 

Process High Pressure 
No Combustion Airflow 

(CM100) Gas Leakage Detection 
(CM504) Gas Valve Proving 

CAT Differential Pressure High 
Gas valve proof of closure 

System Response 

Alami Shut Down Mode 
Alann Shut Down Mode 
Alarm Shut Down Mode 
Alann Shut Down Mode 
Alarm Shut Down Mode 
AlamiShut Down Mode 
Alarm Shut Down Mode 

Immediate system shut down 
Alann Shut Down Mode 
Alanm Shut Down Mode 
Alarm Shut Down Mode 
Alarm Shut Down Mode 
Alann Shut Down Mode 
Alann Shut Down Mode 
Alarm Shut Down Mode 
Alarm Shut Down Mode 
Alann Shut Down Mode 
Alarm Shut Down Mode 

Extemal Interfaces: 
The oxidizer control provides for several extemal interface signals, each is 
explained below. 

Inputs: 
External Disable (Dry contact) 
Scrubber Status (Dry contact) • 

it must be closed for the oxidizer to function, 
closed indicates scrubber mnning. 

Outputs: 
Oxidizer Running (Dry contact) - closed if the oxidizer is running. 
External Enable (dry contact) - closed to enable external blowers, or other 
equipment. 

System Stop: 
There is a stop button (function key) on the Optimate user interface panel. 
Depressing this will cause the oxidizer to enter "Normal Shut Down" Mode. 

Ô 
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o E-STOP: 
An illuminated (red) pushbutton is provided for emergency stop conditions. This 
button is located on the right side of the enclosure. When de-activated (pushed 
in) the system is disabled. 
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PROJECT NA^.ll: 
CCC PROJ. NO: 
PROJ. MANAGER: 

LBG, Dayton, Otiio 
99-216 
Gary Unke 

D. 
PROJ. O K D E R DATE: 
TARGET SHIP DATE: 
BOM ISSUE DATE: 

Revision No. 

Item 
No. 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

Qty 

64 

CCC Part # 

Series 300; Catalytic Oxidizer (SRCO) 

Description 

Blower; New York #2106A, 5 HP, TEFC, 480/3/60, thermal O.L., 
with teflon hole closure. CWUB, Arrgt. 4 

Femco flex connector, 4" 

Heat Exchanger; By CCC 

Catalyst; MET-PRO, 8 layers x 8 brick 

Filter; Dilution air. Solberg #FT-234P-400 

4" Eclipse full port. 75 Deg. 16 BV-ABD Ass'y # 500568 

Eclipse mounting group # 500928 

Femco flex connector, 6" 

Eclipse control rod 5/16" x 24" Lg. #12730-3 

Modutrol motor; «M9174B1027 w/ «4074ERU NEMA 4 kit 

Interface module Honeywell #Q7230A 1005 

Pressure switch; Dwyer #1950-20 

Thermostat; Vulcan Model #1E109 

Pressure switch; Dwyer #1950-20 

Flow sensor; Dwyer Series DS-300-6" 

Magnehellc gauge; Dwyer Model <f2002 

Transmitter; Pressure. Ashcroft #IX5F0242ST2P0IW 

MFG Part 

Hagei 

Vend. 
Code 

pn 

IPC 

MPC 

cc 

MWN 

MWN 

ICP 

MWN 

Honewell 

Honeywel 

oil 

WWG 

Dll 

DM 

on 

SEI 

6\2 

^ 1 ^ 
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Item 
No. 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

Qty 

1 

1 

3 

1 

1 

1 

1 

CCC Part # •escriptioct 

Temperature indicator; 0-200. WIKA #9791170 

Pressure Gauge; 0-100" H20, WIKA #9851810 

Thermocouple; dual element, Barber Coleman #M225-60014-2-
12 

Pressure switch; Dwyer #1950-20 

O&M manual for N.Y. Blower. (Item 301) 

Manual for modutrol motor. (Item 310) 

Manuas for Interface module. (Item 311) 

MFG. Part # Vend. Code 

WBC 

WBC 

oil 

PTI 

Honeywell 

Page 2 of 2 



"KJ 
PROJECT NAMt: 
CCC PROJ. NO: 
PROJ. MANAGER: 

LBG DAYTON 
99-216 
Gary Unke 

D. 
PROJ. OKDER DATE: 
TARGET SHIP DATE: 
BOM ISSUE DATE: 

Q 

Rev. 

litem 
No. 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

Qty 

1 

1 

1 

1 

2 

2 

2 

1 

CCC Part # 

Series 700; Gas Train, Bumer & Comb. Air 

Description 

Gauge; Pressure, 0-30 PSI, WIKA #9b//984 

Plug valve; 1", lubricated. Walworth #1796 

r NPT Wye Strainer 

Gauge; Pressure. 0-100" H20. WIKA #8851810 

Gauge; Pressure, 0-60" H20. WIKA #9851704 

Modutrol motor #M9174B1027, interface Q7230A1005 & 
4074ERUNEMA4kit 

Eclipse butterfly valve. 1" NPT. Assy#500378 

Pressure relief valve. 1 1/2" NPT. 30" to 170" wc 

Regulator; Pressure, #043-180.1/2"x1/2", 0.125 orifice, black 
spring 

Solenoid Valve; 1/2". ASCO 8215G20, normally closed, 120 VAC 

Air Intake Filter Solencer; Stoddard F64-1 1/2 

Blovrar; Combustion air. ROTRON DR404AL72M,1 HP, TEFC, 
460/3/60 motor 

Bumer; 1 1/2" Kinemax Series G, gas only. Maxon #39749 w/ 
S.S. comb, sleeve & spari( ignitor 

Flame rod kit; Maxon #51427 

Ignition transformer; Honeyvrall #Q624A1014 with sleeve 
#134666-510 

Eclipse Parts mounting group #500928 

Pressure Switch, Low, Dwyer #1950-20 

MFG Part 
# 

404 BVA 

AG258 

Vend. 
Code 

WBC 

MWN 

MWN 

WBC 

WBC 

Honeywell 

MWN 

MMS 

MWN 

LEI 

SS 

PTI 

LPE 

LPE 

Honeywell 

MWN 

Dll 
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Item 
No. 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

Qty 

2 

1 

2 

CCC Part # Descr ipt ion 

Nozzle body flange gasket (between wall and body flange of 
bumer); Maxon #3564^ 

Pilot gas adjustable TEE; Maxon #505.10 

1/8" Test Conn Kit 34137 

T Valve; Butterfly, reduced port.aut. EcllpseCat.# 8BV-AR, 
Assy.#501234 

Operators parts mounting group; 
#500928Eclipse 

Z Check valve; Pokomey w/vlton molded flap 

Crank arm; Honeywell #22145SA 

2" npt Flex connector, metal hose, SS 

1/2" NPT Flex connector with s.s. element, cartion steel ends, 
metal overt>rald, 6" to 8" long 

1" NPT Flex connector vrith s.s. element, c s ends, metal 
overt)raid.8"to12'long 

FRI510 gas pressure regulator (with #7 black spring) 

OMV-D 702 Gas Safety Shutoff Valves 1" 

GMH - A2 - 4 - 6; 12" to 60" wc high pressure switch 

GML A2 - 4 - 4: 1" to 20" wc low pressure switch 

1" NPT flange for dmv 702 

Regulator mounting kit 

Valve position indicator 

MFG. Part 

# 

8BV-AR 

3200 

D214 407 

D224 843 

D217 324 

D217 337 

D222 369 

0219 968 

4finnn-6 

Vend. 
Code 

LPE 

LPE 

LPE 

MWN 

MWN 

PM 

Honeywell 

EFP 

EFP 

EFP 

MWN 

MWN 

MWN 

MWN 

MWN 

MWN 

MWN 
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Item 
No. 

736 

737 

738 

739 

740 

741 

742 

743 

744 

Qty 

1 

1 

1 

A/R 

1 

1 

1 

1 

1 

CCC Part # Description 

Valve proving system (VPS 504) 

CM100 control module 

CPI400 Closed position indicator 

Assembly of items 729, 730,731, 732,733.734,735.736, 737, 
738 

O&M Manuals for item 706, Modutrol motor 

O&M Manuals for item 708. gast pressure releif valve 

O&M Manuals for item 709, pressure regulator 

O&M Manuals for item 712, Rotron Blower 404 series 

O&M Manuals for ttem 713, Maxon Kinemax bumer 1 1/2, # 
39749 

MFG. Part 
# 

D221 073 

46022 

Vend. 
Code 

MWN 

MWN 

MWN 

MWN 

Honeywell 

MMS 

MWN 

PTI 

LE 
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CATALYTIC COMBUSTION 
PURCHASE ORDER: 16321 

TAG: 

BOM#J^ 

o 
PRESSURE BLOWERS ARE ROTATABLE 
IN THE HELD BY 22 1/2 ' INCREMENTS. 

MAXIMUM TEMPERATURE: 180T (a2'C) 

FURNISHED WITH FLANGED INLET AND 
OUTLET WHICH RTS ANSI 150 PIPE 
FLANGES. 

9 / 1 6 " (14mm) DIA. HOLES 

1 

IILM 

A 
B 
C 
F 
G 
H 
M 
R 
S 
T 
U 

DD 

DIMENSIONS 
in 

24 
17 3 /4 
16 1/2 
17 1/2 
15 1/2 
25 
3 7 /8 
3 3 /8 

14 1/8 
10 7 /8 
11 3 /4 
14 7 /8 

mm 
610 
451 
419 
445 
394 
635 
98 
86 
359 
276 
298 
378 

JJ 6 1/8 1561 

FU\NGED 
OUTLET 

I.D. 
B.C. 
O.D. 

NO. HOLES 
DIA. HOLES 

DIMENSIONS 
in 

6 
9 1/2 
11 

8 
7/8 

mm 
152 
241 
279 
-
22 

TOLERANCE: ± 1 / 8 " ( ±3mm) 

FLANGED 
INLET 

I.D. 
B.C. 
O.D. 

NO. HOLES 
DIA. HOLES 

DIMENSIONS 
in 
6 

9 1/2 
11 

8 
7/8 

mm 
-

241 
279 
-
22 

1 The 

n i l B New York Blower 
T l I Company 

7660 Quincy Street, wniowbrook, IL 60521 

PRESSURE BLOWER 
SIZE 2106 CW UB 

Date 0 6 - 2 8 - 9 9 Certified CAH 

Drawing No. T 0 8 7 9 6 - 1 0 0 - 2 Rev. 
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CATALYTIC COMBUSTION 
P U k C H A S i L O K D K R : 16J21 

L T A G : 

FAN INFORMATION MOTOR INFORMATION 
QUANTITY 
FAN TYPE 
FAN SIZE 
FAN CLASS 
ROTATION 
DISCHARGE 
ARRANGEMENT 
INLET TYPE 

: 1 
: Pressure Blower 
: 2106A 
: NONE 
: CW 
: UB 
: 4 
: FLANGED 

AL 
ENCLOSURE 
HORSEPOWER 
RPM 
ELECT. DATA 
FRAME SIZE • 
MOTOR BY 
MOUNT BY 

: TEFC • 
: 5.0 • 
: 3500 
3-60-230/460 
184T 

: NYB 
: NYB 

MAX SAFE SPEED 
FAN PERFORMANCE DATA 

3 9 0 0 RPM a t 70 D e g . 

CAP 
1 

TYPE 
STD. 

CFM 
0 . 0 

SP 
0 . 0 0 

RPM 
3 5 0 0 

BHP 
0 . 0 0 

TEMP 
70 

ALT 
0 . 0 

DENSITY 
0 . 0 7 5 0 

CERTIFIED DRAWING PACKET* 
FAN CERTIFIED DRAWING Dwg# T 0 8 7 9 6 - 1 0 0 - 2 

TEFLON SHAFT HOLE CLOSURE 

MOTOR WITH THERMOSTAT 

ADDITIONAL ACCESSORIES 

ADDITIONAL NOTES 

o 
> o 
a 

ADDITIONAL INFORMATION 

NUMBER OF DRAWING SETS : 3 
ESTIMATED SHIPPING WT. : 362 l b s . 

(includes fan, mocor, & p«rclnent accessory weights) 

* DRAWINGS ARE FOR CONSTRUCTION PURPOSES 

i t^b j 
The 

New York Blower 
Company 

7660 Ouincy Street. WiUowbreok, IL 60321 

Pressure Blower - AL 

SIZE 2106A 
DafP 0 6 / 2 8 / 9 9 C e r t i f i e d JZAH. 

D r a w i n g N o , T 0 8 7 9 6 - 1 0 0 - 1 R e v . 
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New York Blower 
Company* 

7660 OUINCr SJREET-WIUOWBROOK, ILUNOIS 60521-6596 
m i [SaOl 7>4470a.fn. KJOI 794.9776. WEB: r«p^l>M«qti.ODn . C4NL'nitaqAon 

INSTALLATION 
MAINTENANCE, 

OPERATING 
INSTRUCTIONS 

PRESSURE BLOWERS 
TYPE HP PRESSURE BLOWERS 

Q 

A WARNING 
THIS fiUl HAS MOVING fWnS n w r CAN CAUSE 
SSUOUS BOOUr NJURY. BB^ORE OPERAnNG 
OR SniniNG MAINTENANCE READ THE 
MSniLOION AND MAMTENANCE 
NSTRUCTIONS AND THE AMCA SAFETY 
PRACTICES MANUAL PROVBS) WnH THS FAR 

DURMG OPERAnON 

1 K S P BODY, HANDS, AND FOREIGN OBJECTS 
m m FROM THE MLET, TIE OUTIET, AND THE 
O n e i MOVMQ MRTS OF THE FAN SUCH AS 
SHAFTS, BEITS, AND PULLEYS. 

2. 00 NOT OPERATE AT EXCESSIVE SPEEDS OR 

BEFORE SIARTING MAINTENANCE WORK: 

LOCK POWER SUPPiy M OFF POSITION AND 
MMOBOJZE FAN WHEa. 

A WORD ABOUT SAFETY 

- # ! 

The above WARNING decal appeafs on all nyb fans. Air moving 
equipment involves electrical wiring, moving parts, sound, and 
air velocity or pressure wliich can create safety ha2ards if the 
equipment is not properiy installed, operated and maintained. 
To minimize this danger, follow these instmctions as well as the 
additional instructions and warnings on the equipment itself. 

All installers, operators and maintenance personnel should 
study AMCA Publication 410, "Recommended Safety Practices 
for Air Moving Devices", which is included as part of every ship
ment. Additional copies can be obtained by writing to New Yori< 
Blower Company, 7660 Quincy St., WilloWbrook, IL 60521. 

ELECTRICAL DISCONNECTS 
Every motor driven fan should have an independent disconnect 
switch to isolate the unit from the electrical supply. It should be 
near the fan and must be capable of being locked by mainte
nance personnel while servicing the unit, in accordance with 
OSHA procedures. 

MOVING PARTS 

All moving parts must have guards to protect personnel. Safety 
requirements vary, so the number and type of guards needed to 
rneet cornpany local and OSHA standards must be determined 
and specfe^ by the user Never start a fan without having all 
lafety 9"^^^^'"^*="ed- Check regulariy for damaged or miss-
^ 9 ^"^.n « l ^ b ^ c o m l ? ^ ' ^ ' ^ ^"y '3 " ^itfi gua'-ds removed. 
^ ^ ? ' ' ^ even S S f f n " ^ f ' ° " " ^ ^ ^ " ^ ^ of potential "wind-
' " " " " ^ . ' b S h e r S n n i " ^ ' * " ^^ ' P^'^^^ is disconnected. 
Always block the rotating assembly before working on any mov
ing parts. 

SOUND 

Some fans can generate sound that could t>e hazardous to 
exposed personnel. It is the responsibility of the system 
designer and user to determine sound levels of the system, the 
degree of personnel exposure, and to comply with applicable 
safety requirements to protect personnel from excessive noise. 
Consult nyb for fan sound power level ratings. 

AIR PRESSURE AND SUCTION 

In addition to the normal dangers of rotating machinery, fans 
present another hazard from the suction created at the fan inlet 
This suction can draw materials into the fan where they become 
high velocity projectiles at the outleL It can also be extremely 
dangerous to persons in dose proximity to the inlet, as the 
forces involved can overcome the strength of most individuals. 
Inlets and outlets that are not ducted should be screened to 
prevent entry and discharge of solid objects. 

ACCESS DOORS 

« 

A DANGER 
DO NOT OPEN UNTIL THE POWER 
SUPPiy HAS B S N LOCKED OFF 
AND THE SHAFT HAS STOPPED 
ROKTING. 
FMJURE TO DO THS CAN RESUU 
N SERIOUS BODUY INJURY, I M M 

The above DANGER decal is placed on all nyb cleanout doors. 
These doors, as well as access doors to the duct system, 
should never be opened while the fan is in operation. Serious 
injury could result from the effects of air pressure or suction. 

Bolted doors must have the door nuts or fasteners securely 
tightened to prevent accidental or unauthorized opening. 

RECEIVING AND INSPECTION 

The fan and accessories should be inspected on receipt for any 
shipping damage. Turn the wheel by hand to see that it rotates 
freely and does not bind. If dampers or shutters are provided, 
check these accessories for free operation of all moving parts. 

F.O.B. factory shipping terms require that the receiver be 
responsible for inspecting the equipment upon arrival. Note 
damage or shortages on the Bill of Lading and file any claims 
for damage or loss in transit, nyb will assist the customer as 
much as possible; however, claims must be originated at the 
point of delivery. 



HANDLING AND STORAGE 

Fans should be lifted by the base, mounting supports, or lifting 
eyes only. Never lift a fan by the wheel, shaft, motor, motor 
bracket, housing inlet, outlet, or any fan part not designed for 
IJflW^ A spreader should always be used to avoid damage. w 
On a direct drive Arrangement 8 fan, lifting holes are provided 
in the motor base to assist in handling the fan assembly. These 
lifting holes should be used in conjunction with the lifting eyes 
when lifting and positioning the fan onto its foundation. A heavy 
round steel bar or appropriate fixture can be passed through the 
lifting holes to simplify aftachment of the lifting device. Be sure 
to follow all local safety codes when moving heavy equipmenL 

Whenever possible, fans and accessories should be stored in a 
dean, dry location to prevent rust and con-osion of steel com
ponents. If outdoor storage is necessary, protection should be 
provided. Cover the inlet and outlet to prevent the accumulation 
of dirt and moisture in the housing. Cover motors with water
proof material. Refer to the bearing section for further storage 
instructions. 

Check shutters for free operation and lubricate moving parts 
prior to storage. Inspect the stored unit periodically. Rotate the 
wheel by hand every two weeks torMlst r ibute grease on 
Internal bearing parts. 

FAN INSTALLATION 

nyb wheels are dynamically balanced when fabricated. 
Complete assembled fans are test ain at operating speeds to 
check the entire assembly for conformance to nyb vibration lim-

R

^Nevertheless, all units must be adequately supported for 
3th operation. Ductwork or stacks should be Indepen-

htly supported as excess weight may distort the fan 
housing and cause contact between moving parts. Where 
vibration isolators are used, consult the nyb certified drawing 
for proper location and adjustment 

Slab-Mounted Units 

A correctly designed and level concrete foundation provides the 
best means of installing floor-mounted fans. The mass of the 
base must maintain the fan/driver alignment, absorb normal 
vibration, and resist lateral loads. The overall dimensions of the 
concrete base should extend at least six Inches beyond the 
base of the fan. The weight of the slab should be two to three 
times the weight of the rotating assembly, including the motor. 
The foundation requires firmly anchored fasteners such as the 
cinchor bolts shown in Rgure 1. 

Move the fan to the mounting location and lower it over the 
anchor bolts, leveling the fan with shims around the bolts. 
Fasten the fan securely. When grout is used, shim the fan at 
least 3/4-inch from the concrete base. (See Rgure 1.) When 
isolation is used, check the nyb certified drawing for installation 
instructions. 

Elevated Units 

When an elevated or suspended structural steel platform is 

Jed, it must have sufficient bracing to support the unit load and 
}vent side sway. The platform should be of welded construc

tion to maintain permanent alignment of all members. 

< ^ 

FAN PEDESTAL 

ANCHOR BOLT 

FAN BASE 

SHIM S 
GROUT 

o 
« •'^ Q , . 

O•• • •O- o . r O 
'•<"''i ' ' ."W 

• D • a f t " 

T-
.* 

•e ' j0 

PIPE SLEEVE 

Rgure 1 

V-BELT DRIVE 

Installation 

1. Remove all foreign material from the fan and motor shafts. 
Coat shafts with machine oil for easier mounting. Mount 
the belt guard backplate at this time if partial installation is 
required prior to sheave mounting. 

2. Mount sheaves on shafts after checking sheave bores and 
bushings for nicks or burrs. Avoid using force. If resistance 
is encountered, lightly polish the shaft with emery doth 
until the sheave slides on freely. Tighten tapered bushing 
traits sequentially so that equal torque is appTred to each. 

3. Adjust the motor on its base to a position dosest to the fan 
shaft. Install belts by worthing each one over the sheave 
grooves until all are in position. Never pry the belts into 
place. On nyb packaged fans, suffident motor adjustment 
is provkied for easy installation of the proper size belts. 

4. Adjust sheaves and the motor shaft angle so that the 
sheave faces are in the same plane. Check this by pladng 
a straightedge across the face of the sheaves. Any gap 
between the edge and sheave faces indicates misalign
ment Important: This method is only valid when the width 
of the surface t)etween the belt edge and the sheave face 
is the same for both sheaves. When they are not equal, or 
when using adjustable-pitch sheaves, adjust so that all 
belts have approximately equal tension. Both shafts should 
be at the right angles to the center belt 

Belt Tensioning 

1. Check belt tension with a tensioning gage and adjust using 
the motor slide base. Excess tension shortens bearing life 
while insuffident tension shortens belt life, can reduce fan 
performance and may cause vibration. The lowest allow
able tension is that which prevents slippage under full load. 
Belts may slip during start-up, but slipping should stop as 
soon as the fan reaches full speed. For more precise ten
sioning methods, consult the drive manufacturer's litera
ture. 

2. Recheck setscrews, rotate the drive by hand and check for 
rubbing, then complete the installation of the belt guard. 

Page 2 
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Belts tend to stretch somewhat after installation. Recheck 
tension after several days of operation. Check sheave 
alignment as well as setscrew and/or bushing bolt tigfitness. 

COUPLING 

P-4'^.-

W 

'Coupling alignment should be checked after installation and 
prior to start up. Alignment is set at the factory, but shipping, 
handling, and installation can cause misalignment Also check 
for proper coupling lubrication. For details on lubrication and 
for alignment tolerances on the particular coupling supplied, 
see the manufacturer's installation and maintenance supplement 
in the shipping envelope. 

Installation 

Most nyb fans are shipped with the coupling installed. In cases 
where the drive is assembled after shipping, install the coupling 
as follows: 

•\. Remove all foreign material from fan and motor shafts and 
coat with machine oil for easy mounting of coupling halves. 

2. i^ount the coupling halves on each shaft, setting the gap 
between the faces spedfied by the manufadurer. Avoid 
using force. If mounting difficulty is encountered, lightiy 
polish the shaft with emery doth until the halves slide on 
freely. 

Alignment 

1. Align the coupling to within the manufacturer's limits for 
parallel and angular misalignment (see Rgure 2). A dial 
indicator or laser can also be used for alignment where 
greater predsion is desired. Adjustments should be made 
by moving the motor to change shaft angle, and by the use 
of foot shims to change motor shaft height Do not move 
the fan shaft or bearing. 

2. When correctiy aligned, install the flexible element and 
tighten all fasteners in the coupling and motor base. 
Lubricate the coupling if necessary. 

3. Recheck alignment and gap after a short period of opera
tion, and recheck the tightness of all fasteners in the cou
pling assembly. 

STRAIGHT EDGE y 
(PARALLEL ALIGNMENT) >y 

COUPLING-

USE FEELER-
GAGE TO 

MEASURE OFFSET 

• ^ 

STEEL HEDGE-

-SHAFT 

(ANGULAR ALIGNMENT) 

Figure 2 
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START-UP 

Safe operation and maintenance indudes the selection and use 
of appropriate safety accessories for the specific installation. 
This is the responsibility of the system designer and requires 
consideration of equipment locati'on and accessibility as well as 
adjacent components. All safety accessories must be installed 
properiy prior to start-up. 

Safe operating speed is a function of system temperature and 
wheel design. Do not under any drcumstances exceed the 
maximum safe fan speed published in the nyb engineering 
supplement, which is available from your nyb field sales repre
sentative. 

A CAUTION 
BEFORE INTTIAL OPERAnON: 

t TIGHTEN ALL SET SCREWS 
IN RAN WHEEL 

2. TIGHTEN AU. SET SCREWS 
IN BEARINGS. 

3. REPEAT AFTER 8 HOURS 
OF OPERATION. 

4 . REPEAT AGAIN AFTER 
TWO WEEKS OPERARON. 

ga-ozn 

Procedure 

1. 

6. 

If the drive components are not supplied by nyb, verify with 
the manufacturer that the starting torque is adequate for 
the speed and inertia of the fan. 
Inspect the installab'on prior to starting the fan. Check for 
any loose items or debris that could be drawn into the fan 
or dislodged by the fan discharge. Check the interior of the 
fan as well. Tum the wheel by hand to check for binding. 

Check drive installab'on and belt tension. 
Check the tightness of all setscrews, nuts and bolts. When 
fumished, tighten hub setscrews with the wheel oriented 
so that the setscrew is positioned underneath tiie shaft. 

Install all remaining safety devices and guards. Verify that 
tiie supply voltage is correct and wire the motor. "Bump" 
tiie starter to check for proper wheel rotation. 

Use extreme caution when testing the fan with ducting dis^ 
connected. Apply power and check for unusual sounds or 
excessive vibration. If eitiier exists, see the section on 
Common Fan Problems. To avoid motor overioad, do not 
njn the fan for more than a few seconds if ductwork is not 
fully installed. On larger fans, normal operating speed may 
not be obtained without motor overioad unless ductwori< is 
attached. Check for correct fan speed and complete instal
lation. Ductworic arxj guards must be fully installed for safety. 

7. Setscrews should be rechecked after a few minutes, eight 
hours and two weeks of operation (see Tables 1 & 2 for 
correct tightening torques). 

NOTE: Shut the fan down Immediately if there is any sud
den increase In fan vibration. 



SPECIFY ROTATION AS VIEWED FROM DRIVE SIDE 

d 
ARROW INDICATES COUNTER CLOCKWISE ROTATION 

Arrangement 4 
Pressure Blower ® 

o 
Arrangement 4 

lypeHP 
Pressure Blower 

3 
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1. 
I2. 
3. 
4. 
5. 

16. 
7. 

Parts List 
Inlet Plate Assembly 
Wheel # 
Housing # 
Pedestal Assembly 
Motor 
Shaft 
Bearings 

# Order for parts must specify 
rotation. 

For assistance in selecting 
replacement parts, contact 
your local nyb representative 
or visit: httpi'/www.nyb.com. 

Form 0398 GPB 30 Canon 
Printed in U.S.A. 

http://www.nyb.com


Table 1 • WHEEL SETSCREW TORQUES 

Setscrew Size 
Diameter On.) 

v ^ 1/2 

Carbon Steel Setscrew Torque* 
lb.-ln. 

600 

lb.-fL 

50 
97 

168 
* stainless Steel setscrews are not hardened and should 
not be tightened to more than 1/2 the values shown. 

Table 2 - BEARING SETSCREW TORQUE, lb.-ln. 

Setscrew 
Diameter 

1/4 
5/16 

Manufacturer 
Unk-Belt 

90 
185 

Sealmaster 
65 

125 

SKF 
50 

165 

McGin 
85 

165 

Dodge 

160 

^ 

The soundness of all parts should be determined if ttie original 
thickness of components is reduced. Be sure tiiej-e is no hidden 
structural darriage. The airsbeam components shoukj also be 
deaned to remove any build-up of foreign material. Specialized 
equipment can be used to rebalance a deaned wheel that is 
considered structurally sound. 

Balance weights should be rigidly attached at a point that will 
not interfere with the housing nor dismpt airflow. Remember 
that centrifugal forces can be extrerhely high at the outer radius 
of a fan wheel. Welding is the prefened method of balance 
weight attachment Be sure to ground the welder directiy to the 
fan wheel. Othenwise, the welding current could pass through 
the fan bearings and damage them. 

WHEEL-INLET CLEARANCE 
Note: Split pillow block bearings are fixed to the shaft with 
tapered sleeves and generally do not have setscrews. 

FAN MAINTENANCE 

nyb fans are manufactured to high standards with quality mate
rials and components. Proper maintenance will ensure a tong 
emd trouble-free service life. 

Do not attempt any maintenance on a (an unless the elec
t r ica l supply has been completely disconnected and 
locked. In many cases, a fan can windmill despite removal of 
all elecbical power. The rotating assembly should be blocked 
securely before attempting maintenance of any kind. 

The key to good fan maintenance is regular and systematic 
inspection of all fan parts. Inspection frequency is detennined 
by the severity of the application and local conditions. Sbict 

^herence to an inspection schedule is essential. 

jular fan maintenance shoukl indude the folbwing: 

1. Check ttie fan wheel for any wear or conrosion, as eitiier 
can cause catastrophic failures. Check also for the build
up of material which can cause uni)alance resulting in 
vibration, bearing wear and serious safety hazards. Clean 
or replace the wheel as required. 

2. Check the V-be\t drive for proper alignment and tension 
(see section on V-belt drives). If belts lare worn, replace 
them as a set matched to wittiin manufacturer's toler
ances. Lubricate the coupling of direct-drive units and 
check for alignment (see section on couplings). 

3. Lubricate the bearings, but do not over lubricate (see the 
bearing section for detailed specifications). 

4. Ceramic-feft shaft seals require no maintenance, although 
worn seals should be replaced. When lip-type shaft seals 
are provided, lubricate them witti TiEVER-SEEZ" or other 
anti-seize compound. 

5. During any routine maintenance, all setscrews and bolts 
should be checked for tightness. See the table for conect 
torques. 

6. When installing a new wheel, the proper wheel-to-inlet 
clearance must be maintained (see Rgure 3 ) . 

WHEEL BALANCE 

rstreams containing particulate or chemicals can cause abra-
n or corrosion of the fan parts. This wear is often uneven and 
n lead to significant wheel unbalance over time. When such 

wear is discovered, a decision must be made as to whether to 
rebalance or replace the wheel. 

Page 

Rgure 3 

BEARINGS 
Storage 

Any stored bearing can be damaged by condensation caused 
by temperature variations. Therefore, nyb fan bearings are 
filled with grease at the fadory to exdude air and moisture. 
Such protection is adequate for shipment and subsequent 
immediate installation. 

For long term or outdoor storage, mounted bearings should be 
regreased and wrapped with plastic for protection. Rotate the 
fan wheel by hand at least every two weeks to redistribute 
grease on Internal bearing parts. Each inonth ttie bearings 
should be purged with new grease to remove condensation, 
since even a filled bearing can accumulate moisture. Use cau
tion when purging, as excessive pressure can damage the 
seals. Rotate the shaft while slowly adding grease. 

Operation 

Check the setscrew torque before start-up (see table for con-ect 
values). Since bearings are completely filled with grease at the 
factory, they may njn at ah elevated temperature during initial 
operation. Surface temperatures may reach ISO^F. and grease 
may bleed from the bearing seals, this is normal and no 
attempt should be made to replace lost grease. Bearing surface 
temperatures will decrease when the internal grease quantity 
reaches a normal operating level. Relubrication should follow 
the recommended schedule. 
4 
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OUTLET SIZE 
Performance shown is for 
Pressure Blowers with outlet duct 
arid with or without inlet duct. Outlet area: .20 sq.ft. 

CFU 100 



COEPCRi i luN Systems D iv is ion 
BulleHn 4040 

•4?ciL 
J ' . , - c_ l ! ' _ > ._ ' V SXB 

03::r̂  Qi? i i x D l t ^ ^ 3311 

VOC, NOx, CO, 
hydrocarbon abatement, 
exhaust gases 

.High destruction efficiencies, l e v cpercti.ng 
temperatures/ and long life 

• 

p o i ^ T n q n ^ ^ . ^ 
thermal oxido^on m 

LOW OPEIWIING T E M ^ . , ^ 
compared to tradifibnd oatdlj 
up ID Nvo-thinds 

UNIFORM BEAD AND PEUfT S I ^ J i 
distribution through the catalysf betJ, r 
and enhancing efficiency 

USEFUL UFE IS INCI?EASED as a result of 1 ^ ^ _ ^ 
temperatures typically 25% lower than traditional^^ 

CONFIGURATION FIEXIBIUTY — < > y c a t ' i ^ l y ^ j ^ ^ ^ 
pellets, or monolithic structures — fit info your existing i 
program without process or woric flow disruption 

IDEAL FOR MOST AIR POIiUTION CONTROL PROBIEMS 
involving emissions of volatile organic compounds (VOG), 
halogenated VOCs, and carbon monoxide (CO) 



MHIPRO 
CORPORATION Systems Division 

160 CASSELL RD. • BOX 144 • HARLEYSVILLE, PA 19438 USA . (215) 723-6751 • FAX: (215) 723-6161 

o 

CHLORINATED VOC OXIDATION CATALYST WARRANTY 

Met-Prp Corporation, Systems Division, with operations at 160 Casseil Road, Harleysville, 
Pennsylvania, and 891 Soutli Matlack Street, West Chester, Pennsylvania has prepared 
the following warranty documentation: 

1.0 Product Warranty 

A. Vendor warrants the VOC Oxidation Catalyst will achieve a 99% Destruction 
Efficiency. 

B. In the event the catalyst fails to perform while under warranty as described 
in paragraph 1.0 above. Vendor shall replace the non-perfonming catalyst 
The Purchaser agrees to provide field installation. 

C. The maximum liability of the Vendor under this warranty shall not exceed the 
VOC Catalyst purchase price. The Vendor in no event shall be liable for 
production losses or indirect or consequential damages resulting from failure 
of the VOC Oxidation Catalyst to meet warranty. 

D. The perfomfiance warranty period for the catalyst is twenty-four (24) months 
after start-up. 

E. Catalyst performance is specifically contingent upon zero percent (0%) by 
weight ofthe following being present in the process exhaust Phosphorus & 
Silica Catalyst performance is also specifically contingent upon none of the 
following being present in the process exhaust Bismuth, Lead, Arsenic, 
Antimony, Mercury, Iron, Tin, and Zinc. 

F. Exposure to excessive temperatures significantly reduces catalyst life. 
Hence, at no time shall the sustained catalyst outlet temperature be 
permitted to exceed 1100°F. 



List Prices August, 1991 

OExposed Element Filters 
FT Series - Complete Assemblies 

V4" - 6" MPT 
4" - 14" Flange 

SMI 
Model Numbers 

Effective 
Surfacearea 
ofelementin 
square feel 

Application Con-
CFM nection 

Dimensions 

UnitPrice 

Polyester Polyester I Paper Qty. I Element Element 

CLASS 150 FLANGED C O N N E C T I O N S 

3 

FT-235P-400F 
FT-245P-400F 
FT-275P-400F 

1=7-2751=^1=^ 
FT-375P-600F 
FT-377P-600F 

•J5T-377l?38dp^ 

FT-234P-400F 
FT-244P-400F 
FT-274P-400F 

' F I T 4 8 5 R 
Ft-385P-10b0F 
FT.485P-1000F 
FT-685P-1000F 
ffr-385PTl200Fi'gS 

•:f=T-4tep^j2bdFj>^ 
.FT^5K7 l2dOF* i^ 
FT-485P(2J-12CiciF-
FT-485P(2)-1400F' 

FT-274P-600F 
FT-374P-600F 
FT-376P-600F 

FT-384P-1000F 
FT-484P-1000F 
FT-384P(2)-1000F 

FT-484P(2)-1200F-
FT-484P(2)-1400F' 

4" 
4" 
4" 

.•4"." 
4" 

• • 4 " ' 

5" 
5" 
5" 
6" 
6" 
6" 
6" 
6" 
6" 
6" 
6" 
6" 
6" 
6" 

8" 
10" 
12" 
io::.; 
12-?.::-
12" 
12" 
HV/* 
14%*: 
i9y<" 
i9y4" 
19%" 
19%" 
19%" 
^9Vi" 
19%" 
19%" 
19%" 
i 9 y 4 " 

4 
2 
1 

•51^ 
7 ^ 

1 
1 
1 
1 
'i; 
1 
1 
1 
1 
1 

-1 
" i ' 
1 
1 

$ 162.20 
$ 224.50 
$ 282.50 

$ 313.50 
$ 395.00 

499.00 
567.50 
63&:oiS. 
7ib.o6; 
710.00 

$ 785.00 
$1040.00 
$ 785.00. 
$i6j»d.6tf 
$lf40.(3d. 
SI 480.00 
SI 630.00 

142.20 
163.00 
228.50 

i309v^, 
259.50 
325.00 
399.00 

45467;50 
i iEp5;pq: 
$?siaoo 
$ sedix) 
$ 585.00 
$ 864.00 

:!fV964".bb.' 
$10x5.00 
$1150.00 

'Two elements per unit. 

SOLBERG Manufacturing, Inc. 
1151 West Ardmore Avenue • Itasca, Illinois 60143-1387 

1-800-451-0642 • (Illinois 708-773-1363) • Fax 708-773-0727 



ECLIPSE BUTTERFLY VALVES 
Bulletin 720 

FULL PORT & REDUCED POI 

o BOM# 
Zcxos^oi 

-27S5 

O 

Eclipse Butterfly Valves are designed to control air and gas 
flow to all types of combustion systems. They should not be 
used as tight shut-o£F valves. Valves are available in 3/4' 
through 8* sizes for either manual or automatic control and in 
either full port or reduced port construction. All reduced pon 
valves as well as full pon manual valves arc furnished with 
beveled discs and oner 73* rotation. Full port automatic 

valves arc available with beveled discs for 73* rotation or with 
unbcvclcd discs which rotate 360*. 

Bodies of 3/4" through 4" valves are tapped for standard 
pipe threads. The 6' and 8" valves are wafer type butterfly 
valves designed to be sandwiched between flanges on the 
connecting pipes. Valve bodies are consttuacd of cast iron. 
Maximum operating pressure of 3/4" through 4 ' valves is 
5 psig. &" and 8" valves can be used with pressures to 3 psig. 

All butterfly valves feature an easy-to-read indicator plate 
and a slot on the end ofthe shaft to provide visual indications 
of the disc position. Manual butterfly valves 4" and smaller in 
size are adjusted by a control knob. A locking screw secures 
the shaft at the desired setting. Manual wafer butterfly valves 
are adjusted by a control arm which can be locked to the 
indicating plate by a wing nut. 

Automatic butterfly valves are furnished with a control 
arm. Parts groups for attaching most types of electric or 
pneumatic operators to Eclipse butterfly valves can be ordered 
separately. Eclipse also stocks a seleaion of operators which 
can be ordered by part number. The shaft length of auto
matic bunerfly valves allows the addition of either a second 
control arm for simultaneous automatic operation in dual 
valve applicadons, or a cam for a low fire miaoswitch arrange
ment (page 4). 

For control of systems using preheated combustion air, see 
Bulletins M-I60 and M-160-1. 
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PIPE 
SIZE 

3/4-
1 -
1-1/4-
1-1/Z-
2- . 
2-1/2-
3-. 
4 -
6-
8-

PIPE 
SIZE 

1-
1-1/4-
1-1/2-
2-
M / 2 -
3-
4" 
6-
8- . 

FLOWCOEFF. 
(CV) FULL OPEN 

14 
48 

107 
129 
340 
438 
G9S 

1500 
2600 
4200 

FLOWCOEFF. 
(CV) FULL OPEN 

17.0 
21.5 
3&0 
67.0 
87.0 

17a5 
274.5 
553.0 
721.5 

CAPACITIES 
FULL PORT 

1 CAPACITY CFH-AIR/INCHES W.C. DROP* 

1 as-
42S 

1.500 
3^350 
4.000 

laeoo 
13.550 
21.500 
47.000 
79.900 

129L100 

a r s " 
520 

1.845 
4,130 
4.920 

13.000 
16,600 
26.500 
57.000 
97.900 

158.100 

1 -
600 

£130 
4.740 
5.680 

15.000 
19,200 

1 301700 
66,000 

113,000 
182,600 

1 ''•'" 730 
£610 
5,800 
&960 

lasoo 
23.400 
37.400 
80,000 

138.400 
223,600 

1 *" 850 
3.000 
&700 
8.000 

21,200 
27.100 
43,000 
94,000 

159.800 
258.200 

1 '* 1.030 
3.690 
&200 
9.840 

25,800 
33,000 
53,000 

114,000 
195.800 
316.200 

1 *' - IJOC 
4.245 
9,400 

11.320 
29.700 
38,200 
6a900 

13Z00O 
22&000 
365.100 

1 '" 1.340 
4,740 

lasoo 
1Z640 
saioo 
4Z600 
6&{X>0 

147.000 
2SZ700 
408.200 

REDUCED PORT 

6-
1.460 
5,190 

1 11.500 
13.840 
34200 
4^600 
74.400 

i6aooo 
276,800 
447.200 

1 '" 1.700 
aooo 

1^400 
laooo 
42.400 
54.200 
saooo 

i8aooo 
3ia700 
5ia400 

CAPACrrr CFH - AIR/INCHES W.C. DROP* 

0.5-
410 
615 
900 

1.800 
ZGOO 
4.800 
8.800 

17.000 
2%200 

a7S-
520 
775 

1.100 
Z200 
3.200 
5.900 

10.750 
20.800 
27.200 

1-
600 
900 

1.250 
2.500 
3.700 
6.800 

1Z000 
24.000 
31.400 

u -
725 

1,075 
1,550 
3,100 
4,500 
8,200 

15.000 
29.400 
38.400 

2 -
840 

1.250 
1.800 
3.550 
5,100 
9.500 

17.000 
34,000 
44,400 

3-
1.025 
1.525 
£200 
4.150 
6.400 

11.500 
21,000 
41.600 
54.300 

4-

1.175 
1.750 
2.550 
5.000 
7.400 

13,500 
24.000 
4a 100 
62.700 

5-
1.325 
1.975 
£650 
5.600 
a200 

15.000 
27.000 
53.800 
70.100 

6-
1.450 
Z150 
3.100 
aioo 
aooo 

ia5oo 
2a500 
sa9oo 
7aB0O 

8-
1,675 
£500 
a600 
7.000 

ia500 
laooo 
34.000 
eaooo 
8a700 ' 

D 
'When using gases other than air — Apply 
multifactor to capacities given above. 

j Gas - Sp. Gr. 
Multifactor 

Natural - .6 
1.29 

Propane - 1.5 
.81 

Butane - 2.0 
.70 

Eclipst3 E C L I P S E C O M B U S T I O N 



DIMENSIONS 

MANUAL 
3/4" l «» A -

PIPE SIZE 
N.P.T. 

o 

AUTOMATIC 
3/4-—4" 

PIPE SIZE 
N.P.T. 

k> 

e 
MANUAL & AUTOMATIC 

6 - 4 8" 

NOTE: Included on "Monuol Voive* only. 

1 PIPE .SI7E 
N.P.T. 

3/4-
1 -
1-1/4-

^ -1/2-

--
2-1/2-
3-
4" 
6-
8-

1 DIMENSIONS — IN INCHES 

A 

2-7/8 
2-7/8 
3-1/8 
3-1/8 
3-1/8 
3-7/8 
3-7/8 
5 
6-3/8 
6-3/8 

B 

1-7/16 
1-7/16 
1-9/16 
1-9/16 
1-9/16 
1-15/16 
1-15/16 
2-1/2 
2-1/4 
2-1/4 

C 
13/16 
15/16 

1-3AJ2 
1-7/32 
1-17/32 
1-7/8 
2-1/8 
t V 8 
5-13/16 
7 

0 
2 
2-1/4 
2-19/32 
2-27/32 
3-15/32 
4-1/a 
4-5/8 
5-11/16 

10-1/a 
12-15/32 

E 
3-S/16 
3-5/8 
3-15/16 
4-3/16 
4-13/16 
5-7/16 
5-15/16 
7 

11-3« 
13-13/16 

F 
2-5/16 
2-1/2 
2-5/8 
2-3/4 
3-1/16 
3-7/16 
3-11/16 
4-13/16 
3-13/16 
8-1/a 

G 
3-19/32 
3-29/32 
4-7/32 
4-1SA32 
5-3JTO 

5-23AI2 
S-Z.CK 
7-9/32 
4-5/8 
5-1/8 

H 
2-19/32 
2-25/32 
2-29^2 
3-1/32 
3-11/32 
3-23/32 
>31/32 j 
4-15AJ2 

— 
— 

PORT OIA IN INCHES 

FULL PORT 
.837 

1.140 
1.484 
1.718 
£208 
£614 
3.239 
4.235 
aooo 
aooo 

REDUCED PORT 

— 
.832 
983 

1.140 
1.489 
1.723 
£208 
£800 
4.2S0 
5.125 

1 APPROX SHIP. 
WT. IN LBS. 

2 
2 
2-1/2 
2-3/4 
3-3/4 
6-1/2 
7 1 

12 
27-1/2 
35-1/2 1 

« 



SWIVEL CONNECTORS 
FOR 5/16- DIA. CONTROL RODS 

o 
Aisvmbly Numbai S00S58 i t a rolaring swival block cannacter for 
{oSnlng control rod to control a rm. It allows 360* rotation. 

Assombly Nutnbof 500569 sarvoi to cennoct two control reds to 
o n * control orni and also allows 360* rotation. 

Part Nvmbor 14316 tw ivo l cennocter oHows 360* retol ion. I I 
provides a 20* flox Irom t h * <wiv«l center lino to accommodate aa 
angular appreocK of a Cnkage control rodi but immodiacy o l 
response is less positive than Part Number 14264 (at r ight) . 

Part Number 14264 Is a nes-flexlng swivel coonoctor that allews 
360* ralation around swivel canter l ine. It provides a more posi* 
l ive positloaing and imme<fiacy o l response Iban Part Number 
14316 (at left). 

FOR 1/2' DIA. CONTROL RODS 

6 
Swivel block. Assembly Num
ber 500542, retoles 360* . 

Single boU swivel. Assembly Number 500543. pet^ 
ifiHs onQinof oppfoocli o f fofl fowfOfo coniFoi omte 
Rotates 360* . 

Double bal l swivel. Assembly Number 500544, con-
neds two rods to one control a rm, AOows angular 
appfoadi off rod to arm, rotates 36v . 

CAM & MICRO SWITCH 

Brass com for butterfly valve 
sbofls. Port Numbm 01631-1 
Rts 3 / B ' shaft; part number 
01632-1 fits 1 /2 'shaf t . 

l U s micro switch Is a CON 
U»ni tor t n * wi th cam to prove 
low fire in combustion lys-
tams. 

5 



OPERATOR MOUNTING PUTES/BRACKETS 

O 
Port Number 1309S fits most Honeywel l , 
Borber^UilnKm, Penn. and LAN 10211 
through 10218 elediic control motors. 

Assembly Number 500228 is 
a m o u n t i n g brocke t l o r 
Barber-Colmon pneumatic, 
thrvs l model operators. 

Port Number 12758 mounts on Port 
Number 13095 lor instoOatien o l either o 
HoneyweD model M630 or M930 "Ac-
troootor^ cunliM motor. 

Part Number 10689 is for mounling the 
Honeywell lever type pneumatic opei^ 
ator. I l also accommodates Hschor 658 
operator. 

Pari Number 10869-1 b for LAN control 
motor series 10260 through 10268 (elec
trically operated). 

Part Number 03394 is lor the Honeywell 
thrust model actuator. 

BUHERFLY VALVE CONTROL ARMS 

o, 

^ 
A 

ASSY. NO. 
500527" 
S0052St 
S00S34tt 
500S35tt 
500536tT 
500S38tt 
500S39tt 
SOOSSTtt 
500541-1 
500541-2 
500541-3 

A 

3 i t r 

3 W 
1/r 
snr 
anr 
vsr 
s i r 
wr 
s«-
w 

8 

3414' 

4-1»16' 

s-sne" 

6-

c 
2-7/8-

3-7/8-

4 .5« . 

4.7/8-

0 E 

2.3/4-

3-

1-1/8-

1-1/2-

F 

902-

y v 

Q 

alter 

»4 -

H 

11/16-

J 

9/16-

1-

K 

1/8-

1/4-

• 

* Conlroi Arm Assembly No. 500527 is fumished standard on an Basic Automatic Butterfly 
valves. Other sizes are optional at extra cosL 

tControl Arm Assembly Na 500528 is dUnensionally the same as S00527, but has a 
pointer to Indicate relative shutter position, 

t t These sizes have extended hub Ondtcated by dotted fines on drawing) lor use with 
painter. 

LINKAGE CONTROL RODS 

Zinc-Plated Cold-Rolled Ste*l. 

OIA. 

5/16-

^ 

PART NO. 
12730 
12730-1 
12730-2 

^ 2 7 3 0 - 3 
-^12730-5 

LENGTH 
8-

10-
15-
24-
6-

OIA. 

1/2-

. 

PART HO. 
10175-1 
10175-2 
10175-3 
10175-4 
10175-5 
10175-6 
10175-7 
1017S8 
10175-9 

LENGTH 
12-
15-
18-
24-
30-
36-
48-
60-

^ 

Assembly Number 500978 is 
lor use en Lever Type Pneu
matic Operotors. The rod is 
xine-plated cold-rolled steel. 
Shoulder scr««v is Port Num
ber 14241; locknut is Part 
Number 13892. 



OPERATORS FOR AUTOMATIC BUHERFLY VALVES 

CONTROL MOTORS 

Modd 

Eclipse 
Part 

Number 
Stroke. 

1 Degrees 
Timing. 

1 Seconds 
Torque. 

1 Lb.-ln. 1 Volts 

1 CrankAnii | 

Part 
Number 

1 Included 
1 w/Motor 

1 Two Position 1 

EcCpse 
EMA-«05 

M644A-1024 
White Rodgers' 

3405-3 

12616 

10826 

16058 

180 

90 

1 90 

20 

30 

1 40 

16 

ISO 

1 20 

120 

24 

1 24 

I26G6 

18093 

3/8-> 

Yes 

No 

No 

1 Proportioning with SndeMrtre Feedback | 

Edipse 
EIU(P-423-1> 
EMP-424-1> 
EMP-453-1> 
EMP-454-1J 

M941B-1007 
Penn 

M80JAA.3 

12618 
12622 
12632 
12634 

17997 

13154 

90 
90 
90 
90 

160» 

90* 

12 
12> 
40 
40» 

60« 

30 

60 
60 

220' 
220 

ISO 

80 

120 
120 
120 
120 

24 

24 

12666 
12666 
12666 
12666 

18093 

18270 

Yes 
Yes 
Yes 
Yes 

No 

No 1 
Potentiometer Positioned Pi«portioning | 

Edipse 
EMP-423-Z 
EMP-424.2 
EMP-*S3-2 
EMP-4S*i 

M941A.1024 
M941A-1057 

12640 
12642 
12646 
12651 

16107 
15433 1 

90 
90 
90 
90 

160' 
90* 1 

12 
12> j 
40 
40» 

120' 
15« 

60 
60 

220 
220 

ISO 
75 

120 
120 
120 
120 

24 
24 

12666 
I266S 
12666 
12666 

18093 
18093 

Yes 
Yes 
Yes 
Yes 

No 
No 1 

Current to Position Proportioning. 4-20 RiA Input | 

Edipse 1 
EMP-423^ 
Ek«P-424-3 
E»«M53<I 
ElylP^54-3 

HoneyweO 
1 M744S-1005 1 

12652 
12653 
12656 
12655 

12200 1 

90 
90 
90 
90 

90 1 

12 
12> 
40 
40> 

30 1 

60 
60 

220 
220 

ISO 1 

120 
120 
120 
120 

120 1 

12666 
12666 
12666 
12666 

18093 1 

Yes 
Yes 
Yes 
Yes 

No 1 

^ 

o 
< Ooubia ended shaft. Must be mounted virith shaft horizontal. 
^Canbe used as two position if internal sGdewire is not connected. 
'A^ustable timing. Maximum is approximately ten times the mi.iimum shown. 
'Ai^ustable stroke, built-in position indicator. Solid state drive. 

'See 3/8' BV control arms, page 4. 
•Field adjustable to 90" stroke. 30 seconds. 150 lb.-in. 
'FieM adjustable to 90* stroke, 60 seconds. 150 lb.-in. 
•Field adjustable to 160" stroke. 30 seconds. 75 tt>.-in. 

MOTOR ACCESSORIES 

ITEM DESCRIPTION 

16921 120 to 24V. translormer tor Penn. Honeywell, or White Rodgers Motors. Plate mounted, fits 4 x 4 electrical junctton box. 
14892 120 to 24V. translormer, Honeywell motors only. Mounts in place o< standard motor cover. 
12674 Auxiliary stidewire kit. Eclipse motors only. 
12670 AuxiTiary switch kit. Eclipse motors only. 
12676 Weather resistant cover. Eclipse motors only. 
12677 Paralleling relay. Ecfipse motors only. 
12707 35 ohm slidewire. Eclipse motors ordy. 

PNEUMATIC ACTUATORS 

o 

LEVER ACTUATED MODELS 
12476—Honeywell 863T-1-G-0-1 Short Lever Model Air-
O-Motor, Type 03. With positioner, direct acting. Supply 
air pressure 18 to 25 psig for 3 to 15 psig instrument air. 
Maximuin stroke from 3-1/4" to 4-5/16". depending on 
lever pivot point used. 

12851—Honeywell 8610314-108 Short Lever Model Air-
'>-Motor. Type 03. Less positioner. For 3 to 15 psig instru
ment air. Maximum stroke from 3-1/4" to 4-5/16", de

pending on lever pivot point used. 

THRUST MODELS 
11139—Honeywell 8610314-112 Thrust Model Air-O-
Motor. Type 03. Less positioner, direct acting. For 3 to 
15 psig instrument air. 1-1/2" stroke. This operator has 
limited application because of the short stroke. For 
greater stroke, use 13114. 

13114—Barber-Colman Model MK3141. 3 to 15 psig 
range with 4 " stroke; 3 to 13 psig range with 3-1/2" 
stroke. Minimum stroke 2 * . A positive action pneumatic 
relay can be supplied for this operator on special order. 

i)! 



DUAL BUHERFLY VALVE & LOW FIRE 
CAM/MICRO SWITCH ASSEMBLIES 

All Eclipse Butterfly Valves, with the exception of the 

O ninual models, are manufactured with extended shutter 
shafts as standard equipment in order to accommodate an 
additional control arm for dual valve or low fire cam/micro 
switch requirements in combustion systems. The photos on 
this page are representative of common arrangements 
available, fumished completely assembled, if so ordered, 
from the Eclipse factory. 

The assembly brackets are special order items based on 
valve sizes selected and specific piping requirements. 

o 

This d u a l v a l v e a r rangement can 
o c c e m n i e d a l e e i ther pneumat ic or 
electric ope ra to r s . I l m a y be or
dered w i t h or less opera ler , as 
sembled o r disassembledf a n d 
comes comp le te w i t h bu t te r f l y 
va lves (as spec i f ied b y customer), 
moun t i ng b racke t a n d l inkage as
sembly (excep t fo r operator con 
t ro l a r m i f o rde red less opera to r ) . 

For electric opciation, this onongemcnt 
is deiSgiicd to prave low i i r* in combus
t ion systems and may be ofdcrcd cont-
plele OS shewn hera, less epeinter and 
operator contml arm, or diMnsomblod. 

This com/mic raswi tch set-up i t as
sembled for pneumatic (thfust type) 
epcfotion and is aha for pioving lew 
i i i« in combustion systems. It, too. may 
be ovoetea os s l iuwn tiers, less opcnitor. 
or disassembled. 

Volvo control orm/Iinkoge sot-up' di f fon from Iha 
dual volvo onongonMnt in that i t does not utilizo. the 
double block swivel connecter, but bistood. has en 
additional control orm on tlia top volvo shaft. TKs or-
rongemont. too. may bo ordwed as shown, loss 
operator end operator control arm. or disaisombUd. 

3 
vj 

Eclipst3 E C L I P S E COMBUSTION 
Umo In US-A. 



? Explosion-Proot Rpentiai vpessupe mcnes , 
Compacl, low cosl; explosion-ppool and wealtiepppool, ( ^ @ - < 8 > 

Model 1950 Explosion^Proof Differential Pressure Switch combines the best features 
of the popular Dvfyer series 1900 with an integral explosion-proof and weaker-proof 
housing, making it an exceptional value for either application. It is U.L. and C.S.A. 
listed, P.M. approved for use in Class I Groups C and D, Class II Groups E, F, and G 
and Class III hazardous atmospheres (NEMA 7 & 9). Weather-proof features include a 
drain-plug and 0-ring seal in cover. Electrical connections are easily made by removing 
front cover. For convenience the set point adjustment screw is located on the outside of 
the housing. Twelve models offer set points from .03 to 20 inches W.C. and from .5 to 50 
PSI. The unit is very light and compact- about h^ the weight and bulk of other explo
sion-proof or weather-proof switches with separate enclosures. 

PHYSICAL DATA 
Temperature Limits: -40°F to 140*F. 
0»F to 140'F for 1950P-8,15, 25. and 50 
-30*Fto130*Ftor1950-02 
Maximum Surge Pressure: 

1950 - 10 PSI. 1950P - 50 PSI 
1950P-50only-90PSl 

Rated Pressure: 
1950 - 45 IN. W.C, 1950P - 35 PSI 
1950P-50only-70PSl 

Pressure Connections: Vi" NPT. 
Electrical Rating: 15 amps, 125, 250, 480 volts. 
60 Hz. A.C. Resistive Vi H.P. Q 125 volts. '/, H.R 
0 250 volts, 60 Hz. A.C. 
Wiring Connections; 3 screw type; common, 
norm, open and norm, closed. 
Conduit Connection: 'A" NPT. 
Set Point Adjustment: Screw type on top o( 
housing. Field adjustable. 
Housing: Anodlzed cast aluminum. 
Diaphragm: Molded fluorosiUcone rubber. 02 
model, silicone on nylon. 

Calibration Spring: Stainless steel. 
Installation: Mount with diaphragm in vertical 
position. 
Weight 3'/! lbs. 02 model, 4 lbs.. 7 oz. 

SERIES 1950 SWITCHES-OPERATING RANGES AND DEAD BANDS 

CAUTION: For use only with air or compatible gases. Applications with hazardous 
atmospheres and a single positivs pressure may require special venting. 

» 3 ^ In l tactop" ' Diflepenfial Pressure Switciies 
For Air anil Cooipatilile Bases. Set Points Ifom 2 " w.c. to 7 psi. 



IMPORTANT INSTAUATION AND 
TEMPERATURE SETTING INSTRUaiONS 

FOR THE VULCAN CAL-STAT 

VULCAN ELECTRIC COMPANY 

Healed System Controls 

Controls are a primary component ol a healed system Proper selection ol the 
controls and correct application Into the system is the key to optimum economical operallon 
combined with accuracy of process control . . .̂  ^ 

System design aetermlnes the accuracy ol control to a much greater extent than the 
accuracy ol the controls themselves. Temperature gradients Idlilerences In temperature Irom 
one part ol a system lo another) must exist to allow heat transfer, but the presence of 
extreme or rapidly changing gradients makes close control extremely difllcull. The lollowing 
should be kept In mind designing both simple and complex systems: 

1. AU parts ol the system should be Insulated whete feasible to teduce heat 
losses 

2. Location ol the thennal sensing element should be considered to balance the 
need ol response to temperature changes In the material and the need lo 
reduce over and underdioot at the heat source. 

' Best temperature control Is attained with Cal-stat 
In direct contact with controlled medium 

3. The possible use of more than one control lo reduce temperature overshoot 
and undershoot 

4 The use of more than one power level lor the healers liuu and 1/4 power, 
three-heat switches etc) should be considered 

luUons: 

1. 
z 

Vulcan Electric Company 
Catalog Model Reference Chart 

Contact Action on 
Model Temperature Rise 

1*189 open 

1*2B9 close 

1*IC9 open 

l*2C9 close 

Shell 
Diameter 

5/8 

5/B 

1/2 

1/2 

9. 
la 

II. 

This unit Is calibrated for degrees fahrenhelt 
Do not expose this unit to more llMin 100 degrees Faivenhelt 
(SS degrees celslusi above lis calibmtksn point 
IX) not turn the adjusting saew more than 7 revolutions In 
either direction Irom room temp. Disassembly of adjusting 
saew may also render cat-slat Inoperative 
U necessary lo reduce the temp selling in healed system 
do not tum adlusung saew more Ihan one levdultlon or 
too degee fahrenhelt tranperatute drop at a Hme 
Do not exceed the rating shovm on cal-stat shell 
The maximum contact ratings for the SIS' and 1/2' cal-stat 
are listed under the enqmeerlng specifications Optimum 
perfomance is achieved when the contact load is half the 
moxlfflum rating: Improved peilormance will result when a 
contactor Is used lo control Ihe toad and the col-stal is 
wired through the hcMlng coll o( the contacta 
SftiBm vibration con couse contact bounce. Also, controlling 
systems where themo) liia over Umo is slow can result-in 
overahooting the setpolnl The addition of a capacitor will 
reduce the bouncing and overshooting. The typical recommended 
copadtor Is a I tnlaoforod rated at a minimum ol (CO VDC lor 
120 VAC circuits and a minimum of 1000 VDC for 240 VAC The 
capacitor Is wired In parallel aaoss the leads of the cal-slai 
Consult factory for application assistance, capacitor sel-
ectioa and availabllily. 
Fioper hole sizing lor the col-stal Is extremely Important 
to avoid reslilctlng shell expansion during operation and at 
the same time maintaining proper IK (or the iiest temperature 
control For best temperature contnsi the reamed hole sizes 
required are: (1/2* models - .500 diameter: 5/8' models -.625 
diameter) 
Do not Immene lead end of cal-stat In liquids 
Do not seal lead end ol cal-stat with slUcone seolani 
materials sudi as olb caulking, or grease 
Do not distort cal-stat shell 

Vulcan Engineering Specifications 

•Digit Legend 
A • Cartridge Style (no mounting optloni 
B • Blockhead Mounting Option 
C • Pipe Thread Mounting Option 
D • Flange Mounting Option 
E • Coupling Mounting Option 

• Undeiwiltefs labs recognized 
1/2* ondSA'models 
Ui. FUe •E36322 

• Canadian Standards Association certified 
Sffl'models 
C£A File 'IR23S4I 

• Temperature range:-too to GOO deg F. 
> Set Point DeflnlUore temperature al 

wltich contacts open or dose 
• siandord Fadory Set Point 

79> IS deg f< 124'8 deg a 
lOpUonal fodonr setting avalloblel 

• Temperature AdjusUng Rale 
1/2' models approumoldy 120 deg F. 
per levolutton 
S/8' models: approxtmately 90 deg F. 
per revolution 

ITumlng adjusting screw counterclockwise 
inaeases set polnL See additional setting 
Instrudlons) 

" o 

• Vulcan contad switching raUngs 
1/2'models 
5 amp • 120 VAC 3 omp • 240 VAC 

Tamp* 120 VDC 
S/8* models 
10 amp o 120 VAC 3 amp o 240 VAC 

2ampoi20VDC 
• Contodadlon: sbw make and break 
• Material 

Sheath' 304 stainless steel 
Flenoe. pipe thread and coupling 

head nK)unilng options ore 300 
series stainless sleel 

Blockhead mounting option is brass 
• Lead wtre tenninatlon 

High temperature MQT Insulated 
stranded nickel clad copper wire 8' tong 
1/2' models • '20 AWG; 5/8' models • '16 AWQ 
Tolerances all models: -OCO. -.004 
tOpUonal lead lengths available) 

• Sheath Diameters 
1/2'iiKxlels • .499" diameter 
5/8' models • .624' diomr 
Toldrances all models M / ^ \ 



CONTROLS DUIVfff ^ ^ > ITHERMO^TATS 

• A * 
^ -OSli 

TAL", p n d - M " d i a m e t e r s i zes 

- o s i e n r e s i s t a n t 3 0 4 s ta in less s t e e l s h e a t h 

D l ' . ' ^ p e r a t w r e a d i u s t m e n t r a n g e : - l O O ' F to 5 0 0 * F o n V * ' 
^^^Stifameler m o d e l s a n d - 1 0 0 ' F t o 6 0 0 f o n % " a n d % " 

d i a m e t e r m o d e l s ^ T ^ " " ^ " ^ ^ 

• D i f f e r e n t i a l o f 1 *F i n m a n y a p p l i c a t i o n s 

• L e a d s o r e h i - t e m p i n s u l a t e d n i c k e l o r n i c k e l c l a d c o p p e r 
v«^ire 8 " ' l o n g . W f d i a m e t e r m o d e l s , a r e U L R e c o g n i z e d a n d 
C S A C e r t i f i e d . ' W d i a m e t e r m o d e l s a r » U L R e c o g n i z e d . 

• C a r t r i d g e t y p e u n i t s a r e i d e a l f o r . t e n t p e r o t u r e c o n t r o l o f 
m o l d s , d i e s , p l a t e n s , . a n d o t h e r s o l i d s , t h e y a r e a l s o s u i t 
a b l e f o r a i r a n d g a s m e d i u m s . P i p e t h r e a d , c o u p l i n g , a n d 
f l a n g e t y p e s o r e d e s i g n e d f o r m o u n t i n g i n tanks f o r t c m r 
p e r a t w r e . c o n t r o l .o f l i q u i d s o r g a s e s . M o u n t i n g f i t t i n g s a r e 
s t a i n l e s s s t e e l f o r c o r r o s i o n r e s i s t a n c e 

T»» 

Cartridge 
Cartr idca 

Di>.(faL) 

Contact Adioa 
Do THBOWWIUIV 

HIS* 

1/4 
1/4 

Open 
Oost 

Swicb Ratings la Ainps 
e i2B 9240 9120 
VAC VAC VDC 

Lragth, 
llo.) 

IBSCfUOB 
Oapdk 

PlL) 
VBIOB Slack 

No. UsI Eack 

IVM 
IA1D6 
1A20S 

4 e 2 7 2 
4 E 2 7 3 

SI07.12 
107.12 

$ 1 0 2 ^ 0 
1 0 2 . 4 0 

0.1 

at 
0.2 
0 2 

0.2 
0L2 

0.2 

0.2 
0.2 

P i p e Thread 
Pipe Thread 

CoupBiigHead 
CtoupOng Head 

1/4 
1/4 

U4 
1/4 

Oprn 
dose 

IVk 
IVi 

3/4 
3/4 

1C1D6 New 3GD87 
IC2S36 H e v t 3 G D S 8 

162.48 
1S&28 

Opni 
CfoM 

IVi 
IV. 

3/4 
3/4 

1EID6 Hew 3 G 0 9 7 
1E2D6 m w 3HC0I 

187.28 
I83LI7 

126.40 
123.15 

145.70 
142:50 

Flange 
Fiance 

1/4 
V4 

Open 
Closr 

1 
I . 

1V> 
IVli 

VU 
l>/< 

1D1D6 H a w 3 G D 9 1 
1D206 N e w 3 G D 9 4 

132.91 
128.54 

103 .40 
100 .00 

Cart rUsa 
Cartridge 

1/2 
1/2 

Op«i 
CloM 

3V< 
3'/. 

2>h 
2 'k 

1A1C9 
1A2C9 

2E937 
2 E 9 3 8 

67.60 
67.60 

£ 4 . 3 5 
6 4 J 5 

Pipe Thread 
Piuu . f i l l aaJ ^SZ. 

3'/« 1C1C9 2 E 9 4 1 

acaia 
82.16 
i n i f 

7 8 . 6 0 
j a . c a 

0 2 
0 2 

gouplhig Head 1/2 op" 3'/< 
• a u . 

1E1C9 Haw 3GD96 
i ^ i M M H a c B A a . 

106.94 8 2 . 4 5 02 
J12 

Flange 
Flanee 1/2 

Oprn 
dos t 

3'/4 
3'A 

2VM 
?/ • • 

1D1C9 
1D2C9 

N e w 3 G D 9 0 
Maw 3GD93 

89.48 
89.48 

6 9 . 6 S 
6 9 . 6 5 

o i 
0.2 

Cartr idge 
CarlrWga 

in 
its 

Oprn 
Closr 

10 
10 4% 

9 h 
9 h 

1AIB9 
IA2B9 

2 E 9 3 5 
2 E 9 3 6 

67.60 
67.60 

6 4 J 5 
e 4 J 5 

0.2 
0.2 

P i p e T h r e a d 
PiP!•••Thl^ead> 

cl ^ T H ; ^ " 
C- g H e a d 

S/8 

S/8 
6/8 

Open 
Close 

10 
10 4Vi 

1CIB9 
1C2B9 

2 E 9 3 9 
2 E 9 4 0 

84.24 
82.16 

10 
10 

Open 
Close 

10 
10 

Vh '1E1B9 
IE2Q9 

N » w 3GD9S 
N e w 3GD9S 

107.38 
107.28 

43/1 
4»i% 

3Vw 
3VM-

1D1B9 
ID2B9 

New 3CD89 
New 3GD92 

91.28 
91.28 

8 0 . 1 5 
7 8 . 6 0 

8 3 . 4 5 
8 3 . 4 5 

7 1 . 0 5 
7 1 . 0 5 

0.2 
0-2 

0.2 
0.2 

0£ 
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f̂ odel 1950 Explosion-Proof Differential Pressure Switch combines the best features 
of the popular Dwyer series 1900 with an integral explosion-proof and weather-proof 
housing, making it an exceptional value for either application. It is U.L. and C.S.A. 
listed, F.M. approved for use in Glass I Groups C and D, Glass II Groups E, F, and G 
and Glass III hazardous atmospheres (NEMA 7 & 9). Weather-proof features include a 
drain plug and 0-ring seal in cover. Electrical connections are easily made by removing 
front cover. For convenience the set point adjustment screw is located on the outside of 
the housing. Twelve models offer set points firom .03 to 20 inches W.G. and firom .5 to 50 
PSI. The unit is very light and compact - about half the weight and bulk of other explo
sion-proof or weather-proof switches with separate enclosures. 

SERIES 1950 SWITCHES - OPERATING RANGES AND 

PHYSICAL DATA 
Temperature Limits: -40''F to 140*F. 
O'F to 140*F for 1950P-8.15.25. and 50 
-30'F to 130'F lor1950-02 
Maximum Surge Pressure: 

1950 - 10 PSI. 1950P - 50 PSI 
1950P-50oniy-90PSi 

Rated Pressure: 
1950 - 45 IN. W.C. 1950P - 35 PSI 
1950P-50only-70PSI 

Pressure Connections: %' NPT. 
Electrical Rating: 15 amps. 125. 250. 480 volts. 
60 Hz. A.C. Resistive % H.P. Q 125 volts. </. H.R 
O250voits,60Hz.A.C. 
Wiring Connections: 3 screw type; common, 
norm, open and norm, closed. 
Conduit Connection: V4" NPT. 
Set Point Adjustment: Screw type on top of 
housing. Field adjustable. 

Housing: Anodlzed cast aluminum. 
Diaphragm: Molded fluorosilicone rubber. 02 
model, silicone on nylon. 
Calibration Spring: Stainless steel. 
Installation: Mount with diaphragm in vertical 
position. 
Weight 3V4 lbs. 02 model, 4 lbs.. 7 oz. 

DEAD BANDS 
^pgS9SlBS^5| gSfflBBfEaigg 

wViwHKffliltB™ • WB 
uSSSat 

1 
1^ 
î 9sl 

1 
mQgvmti^, ̂

 

CAUTION: For use pnly with air or compatible gases. Applications with hazardous 
atmospheres and a single positive pressure may require special venting. 

^awe/i Minitactof Pressure Switches 
For Aip. anil Compai le Gases. Set PolDls li'oiii 2 " w.c. lo 7 psi. 



JBOM# Sl€ 

o 

Series DS-200 and DS-300 Flow Sensors 
FOP use with tlie Dwyer CapsoiieOc* diflereHtlal pressure gage to measure lilgli 
flow rales ol air OP water in pipes. 

o 

The Dwyer flow sensor is an averaging pitot tut)e providing accih 
rate-and convenient flow rale sensing. 'When purchased with a 
Owyer Capsuhelic* differential pressure gage of appropriate 
range, the result is a flow indicating system delivered off the shelf 
at an economical price. 

Pitol tubes have been used in flow measurement for years; Con
ventional pitot tubes sense veloci^ pressure at only one point in 
the flowing stream. Therefore, a series of measurements must be 
taken across the stream to obtain a meaningful average flow rate. 

' The Dwyer flow sensor eliminates the need for 'traversing* the 
flowing stream because of its multiple sensing points and builtrin 
averaging eapabib'ty. 

Dwyer Series DS-SOO flow sensors are designed to be inserted in 
the pipeline through a compression fitting. They are fumished 
with instrument shutoff valves on both pressure connections. 
Valves are fitted with V NPT female connections. Accessories in
clude adapters with X* SAE 45* flared ends compatible with 
hoses supplied with the Model A-471 Portable Capsuhelic UL 
Standard valves are rated a t 200 psig (13.7 bar) and 200'P 
(93.3*0. Where valves are not reqnked, they can be omitted at 
reduced cost Series PS-300 flontr sensors are available fbr pipe 
sizes from 1* to 10*. If lej^adng a. DS200 flow sensor or using 
an A-160 thredolel with a D&300, an optional X* X V bushing, 
P/N A-I61 is required. 

DS-200 models are also available in ten insertion lengths from 
r - 10*. Operation is similar to DS-300 units. Baac difTerences are 
the multi-turn shuUiT vah/es, V NPT mountitag and installed X* 

\ E 45* flared pressure connections. 

Valves — S t a n d a r d , b r a s s w t t h 
Teflon* seat a iK l Buna-N O ^ i n g 

N a m e p b t a — S t a i n 
l e s s s t e d p t m a n e n O f 
at tached w i t h s p B ring. 
Inc ludes comple te s i z s 
a n d mode l l i A j i i m t i o n . 

H e a d — M a c W n e d stainless steeL 

P a c U n f l 9 l a n d — Parlcer CPI b r a s s 
UJ» i | j teMlon fitting. 

Sensor t u b a — 304 s t a M e s s s t e d . 

Sens ing p o r t s — Mut t l p la u p s t r e a m 
and downs t ream po r t s s i zed and p o a i -
Soned t o p m v i d a e f fec t i ve a c c u r a t e 
pressure a v e r a g i n g , e v e n a t l o w e r 
velocit ies. 

•^^.5oo-(o 
GAGE 

RANGE 
(IN. W.C.) 

2 

5 

10 

25 

50 

100 

MEDIA ©70*F 

VMcr(GPM) 
Air 014.7 i>SU(SCfM) 

1 Air 9100 PSIG (SCFM) 

WUer(GPM) 
lAir9l47PSU(SCHI) 
Air9100PSIG(SCfM) 

water (GPM) 
AirOi4JPStA(SCfU) 
Air«100 PSIG (SCFM) 

WUer{GPM) 
Airai4JPSU(SCFM) 
Air d 100 PSIG (SCFM) 

Water (GPU) 
Air 014.7 PSU (SCFM) 
Air ©100 PSIG (SCFM) 

WJter(GPM) 
Air 914.7 PSIA (SCFM) 
Aire 100 PSIG (SCFM) 

1 FUa RANGE FLOWS BY PIPE SIZE (APPROXIMATE)̂  
\ r W W r ar r -r e- r i o -

4J 
19L0 

1 sao 

7J 
30.0 

I '810 

11.0 
4 IJ I 

120J) 

18L0 
610 

laSuO 

2S.0 
90.0 

26ao 

365 
13S.0 
370.0 

8J 
.130 

1 90.5 

t4j0 
51JI 

1 t4Z0 

19JI 
72.0 

205JI 

32.0 
112il 
32SLO 

i i J t 
161.0 
46a0 

62.0 
23ao 
660.0 

11.5 
42JI 

1 t2ai) 
1 U 
66il 

1 1900 

2S5 
910 

275.0 

405 
155.0 
43O0 

57J 
205.0 
620.0 

8^0 
30O0 
870.0 

70S 
RltO 

1 21O0 

34il 
t i u 
34O0 

453 
163.0 
47O0 

72i) 
TSiO 
76O0 

10O0 
.160.0 

10SO0 

142.0 1 
sesja 

1500.0 

30 
113 

1 ^ 
<7 

178 
610 

67 
250 
740 

108 
390 

1200 

152 
560 

1700 

220 
800 

2300 

49 
183 
510 

78 
289 
820 

110 
410 

1100 

173 
640 

1800 

247 
900 

2600 

350 
1290 
3600 

86 
330 
920 

138 
510 

1600 

195 
725 

2000 

310 
1130 
3300 

435 
1600 
4600 

620 
2790 
6500 

1 -205 
760 

2050 

320 
1200 
3300 

450 
1690 
4600 

720 
2630 
7200 

1000 
3700 

10000 

1500 
5000 

15000 

350 
1340 

1 3600 

560 
2150 
5700 

800 
3040 
8100 

1250 
4860 

13000 

1800 
6400 

18500 

560 
2130 

1 "̂'"̂  \ 
890 

3400 
10000 1 

1260 
4860 

15000 1 

^UIO 
7700 

22000 

,̂3 



BULLETIN F-50 

SERIES DS-300 FLOW SENSORS 

Installation and Operating Instructions, 
Flow Calculations 

o 

INSPECTION 
Inspect the sensor upon receipt of shipment to be certain 
it is as ordered and not damaged. If damaged, contact 
cam'er 

INSTALLATIGN 
General - The sensing ports of the flow sensor must be 
correctly positioned for measurement accuracy. The instru-

> ment connections on the sensor indicate correct position-
•f ing. The side connection is fbr total or high pressure and 

should be pointed upstream. The top connection is for 
static or low prrasure. 

Lxication - The sensor should be installed in the flowing line 
with as m & h straight run of pipd^pstream as possible. 
This win provide a flow profile as ideal as possil)le. A rule of 
thumb is to allow 10-15 pipe diameters upstream and 5 
down. The table below lists recommended up and down 
piping: 

PRESSURE AND TEMPERATURE 
Maximum 2(X) psig at 200°F, 

. -<(5. 

UPSTREAM AND DOWNSTREAM DIMENSIONS IN TERMS OF INTERNAL DIAMETER OF PIPE 

*SEEN0TE#1 

UPSTREAM CONDITION 

One Elbow or 1ee 

Two 90° Bends in Same Plane 

Two 90° Bends in Different Plane 

Reducers or Expanders 

AllValves 
*SeeNote2 

MINIMUM DIAMETER OF STRAIGHT PIPE 

t UPSTREAM 

IN-PLANE 

7 

8 

18 

8 

24 

OUT OF PLANE 

9 

12 

24 

8 

24 

DOWNSTREAM 

5 

5 

5 

5 

5 

'Note #1: Values shown are recommended spacing, in teims of internal diameter for normal industrial metering requirements. 
For laboratoiy or high accuracy work, add 25% to values. 

'Note #2: Includes gate, globe, plug and other throttling valves that are only partially opened. If valve is to be fully open, 
( ~^ use values for pipe size change. CONTROL VALVES SHOULD BE LOCATED AFTER THE FLOW SENSOR. 
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POSITION 

Be certain there is sufficient clearance tietween the mount
ing position and other pipes, walls, structures, etc, so tfiat 

^ r ^ e sensor can be inserted through the mounting unit once 
r j b mounting unit has been installed onto the pipe. 

Row Sensors should be positioned to keep air out of the 
instrument connecting lines on liquid flows and condensate 
out of the lines on gets flows. The easiest way to assure this 
is to install the sensor into the pipe so that air will bleed 
into, or condensate will drain back to, the pipe. 

For air or gas flow: 
Install bi upper 
quadrant of pipe 

Condensate drains 
liacktopipe 

o. lK|uid or steam flow: 
InstaB in lower 
(̂ jadrant of pipe 

Air bleeds back 
topipa 

DNSTALLATION 

1. When using an A-160 thred-o-let, weld it to the pipe 
wall. If replacing a DS-200 unit, an A-161 bushing 
CA-XVB") will be needed. 

2. [Drill through tiie center of the thred-o-let into tiie pipe, 
with a drill that is slightly larger than the flow sensor 
diameter. 

3. Install the packing gland using proper pipe sealant. If the 
packing gland is disassembled, note that the tapered 
end of the femjie goes into the fitting body. 

4. Insert the sensor until it tiattoms against the opposite 
wall of the pipe, then withdraw 1/16" to allow for thermal 
expansion. 

5. Tighten packing glarKl nut finger tight. Then tighten the 
nut with a wrench an additional IV4 turns. Be sure to 
hold the sensor body witti a second wrench to prevent 
the sensor from turning. 

INSTRUMENT CONNECTION 

Connect the side pressure tap to the high prsssuna port of 
the Magnefielic (air only) or Capsuhelic gage or transmitfa'ng 
instrument and tiie top connection to the low pressure port. 
See the connection schematics below. 

Bleed air from instrument piping on liquid flows. Drain any 
condensate from the insfaument piping on air arKl ^ s flows 

Open valves to instrument to place flow meter into service. 
For pennanent installations, a 3-valve manifold is recom
mended to allow the gage to be zero checked without 
interrupting the flow. The Dwyer A-471 Portable Test Kit 
includes such a device. 

BLEED BLEED 

sxS^•• 
{ ^ 

FLOW 

PIPE 'J 

SENSOR 

WATER FLOW AIR OR GAS FLOW 
DRAIN 

H 



SERIES DS-300 FLOW SENSORS 

Pages 

o 
I W [49.21] 

IX" [41.27] TYP. 

1/4 NPT 

Q 
V y 1/16' 

iy." [44.45] 

IV.'[42.86] APPROX 

1'/»-[36.52] 

n / i i 

5/16" [7.938] 

I I I I I I I l \ 

(1.571 
CLEARWCt 

FLOW CALCULATIONS AND CHARTS 

The following infonnation contains tables and equafa'ons fbr 
determining the differential pressure developed t>y the DS-
300 Row Sensor for various flow rates of water, steam, air 
or other gases in different pipe sizes. 

This information can be used to prepare conversion charts 
to translate the differanti'al pressure readings iseing sensed 
into the equivalent flow rate. Where direct readout of flow is 
required, use this information to calculate the full flow dif
ferential pressure in order to specify the exact range of 
Dv^er Magneheiic or Capsuhelic gage required. Special 
ranges and calculations are available for these gages at 
minimal extra cost See bulletins A-30 and F-41 for addi
tional information on Magneheiic and Capsuhelic gages 
and DS-300 flow sensors. 

Fbr additional useful information on making flow cakxtlatioTG, 
the following reference is recommended: Crane Valve Co. 
lechnical Paper No. 410 "Flow of Ruids Through Valves, 
Rtb'ngs and Pipe." tt is available from Crane Valve Co., 104 
N. Chicago St., Jofiet, IL 60431. Phone 81S/727-2600. Price 
including shipping is $20.00 

Using the appropriate differential pressure equation finom page 4, calculate the differential pressure generated by the sensor 
under normal operating conditions of the system. Check the chart below to detennine if this value is within the recom
mended operating range fbr the sensor. Note that ttie data in tiiis chart is limited to standard conditions of air at 60°F (15.6''C) 
and 14.7 psia static line pressure or water at 70^ C21.1 °C). To determine recommended operating ranges for otiier gases, liq
uids and/or operating conditions, consult the factory. 

Note the column on the right side of the chart which defines velocity ranges to avoid. Continuous operation within these can 
result in damage to the flow sensor caused by excess vibratioa 

Pipe Size 
(Schedule 4(9 

1 
1% 
VA 
2 

2% 
3 
4 
6 

" \ 8 

< 
A ,0 

Flow 
Coefficient 

0.52 

0.58 

0.58 
0.64 

0.62 
0.67 
0.67 
0.71 
0.67 

0.70 

Operating Ranges 
Air @60°F& 14.7 psia 

p / P Inches W.C.) 

1.10to186 
1.15 to 157 

0.38 to 115 
0.75 to 75 
1.72 to 53 
0.39 to 35 
0.28 to 34 
0.64 to 11 

0.10 to 10 
0.17 to 22 

Operating Ranges 
WatereTOT 

p /P Inches W.C J 

4.00 to 675 

4.18 to 568 
1.36 to 417 
2.72 to 271 

6.22 to 193 
1.43 to 127 

1.02 to 123 
2.31 to 40 
0.37 to 37 
0.60 to 79 

Velocity Ranges 
Not Recommended 
(Ftet per Second) 

146 to 220 
113to170 
96 to 144 

71 to 108 

56to 85 
42 to 64 

28 to 43 
15 to 23 

9.5 to 15 
6.4 to 10 



Page 4 

FLOW EQUATIONS 

1. Any Liquid 
( ^ Q (GPM) = 5.668 x K x D^ x ^ fEp}s^ 

2. Steam or Any Gas 
Q (Jb/Hr) = 35ai x K x D^ x y p x A P 

a Any Gas 
Q (SCFM) = 12a8 X K X D2 x / P x A P 

(T+460) X Ss 

TECHNICAL NOTATIONS 

The following notations apply: 

DIFFERENTIAL PRESSURE EQUATIONS 

1. Any Liquid 
A P (in. WC) = 

2. Steam or Any Gas 
A P (In. WC) = . 

a Any Gas 
AP On. WC) = . 

Q2xSf 
K2 X D4 X 32.14 

Q2 
K2 x 04 x p X 128,900 

02 X Ss X (T+460) 

K2 x D* X P X 16,590 

t 

# 

AP = 
Q = 
K = 
D = 

Differential pressure'expressed in inches of water column. 
Flow expressed in GPM, SCFM or PPH as shown in equation. 
Flow coefficient — See Values Tabulated on page 3. 
Inside diameter of line size expressed in inches. Fbr square 

& rectangular ducts use D= V 4 x Height x Width 

- / 

TT 

oil 
Ss = 

Static Line pressure (psia) 
Temperature in degrees Rthrenheit (plus 460=°Rankin) 
Density of medium in pounds per cubic foot 
Sp Gr at flowing conditions 
Sp Gr at 600F 

SCFM = ACFM x 
( 

SCFM TO ACFM EQUATION 

14.7 - I - PSIG \ / 520* 
14.7 • ) ( • 

ACFM-SCFM x ( , ^ / ^ - ; 3 , 3 ) ( -

460 -I- "F 
460 -\- "F 

520 

- ) 

- ) 

POUNDS PER 
CUBIC FOOT 

POUNDS PER 

STD. 

ACT. 

POUNDS PER 
CUBIC FOOT 

POUNDS PER 
CUBIC FOOT 

A ° T « ( T 4 T T W ) (-
460 -\- °F 

520 

520 
- ) 

- ) CUBIC FOOT ~ CUBIC FOOT " V 14.7 / V 460 -f- "F 

1 CUBIC FOOT OF AIR = 0.076 POUNDS PER CUBIC FOOT AT 60°F AND 14.7 PSIA 

*(520 = 460 -I- 60°) Std. Temp. Rankine 

©Copyright 1996 Owyer Instruments, Inc. Printed in U.&A. 6/96 FR 72-440451-01 



Select the Dwyer Magneheiic' gage for Iiig^ accuracy—gnaranteed within 2% 
of fuD scak — and for the wide choice of 81 ranges available to suit your needs 
precisely. Using Dwyei's ample, frictionless Magnelu^c* movement, it qnick^ 
indicates low air or non^orrosive gas pressures — either positive, negative 
(vaeuuni) or difTerentiaL The design resists shock, vitiration iand overpres
sures. No manometer fluid to evaporate, freeze or cause toxic or leveling 
problems. It's inexpensive, too. 
Widely used to measure fan and blower pressures, filter resistance, air 
velocity,.fumace draft, pressure drop across orifice plates, liquid levels with 
bubbler systems and pressures in fluid amplifier or fluidic siystems. It also 
checlct P'a't-air raHn rnntmh gn>< aiitntripHi- vaKes, and monitors blood and 
respiratory pressures in medical care e [uipment. 

-3)6 
M n i i M T i M r ; Ank^ji^—m 
size is used for most ranges of 
Magneheiic" gages. They can 
be flush or surface mounted 
with standard hardware sup- Flush „Surface_.or Pipe Mounted 
plied, vyith the optional A-610 
Pipe Mounting Kit they may be conveniently Installed on horizontal or vertical 1 'A' -
2 ' pipe. AHhough caEtxaled for vertical position, marry ranges atXTve 1* may be 
used at any angle t>y simply re-zeroing. However, lor maximum accuracy, they must 
t3e cafitxated in the same position in which they are uised. These characteistics 
make Magneheiic* gages ideal lor both stationary arxl portat^ appfications. A 4Yt' 
hole is required lor flush panel mounting. Complete mounting arx] connection fit
tings plus instructions are furnished with each instnOTient. 

VENT VALVES 
In applications where pressure is continuous and Ihe Magne
heiic" gage is connected tjy nnetal or plastic tubing which 
canrKJt be easSy renx>ved. vi« suggest using Dwyer A-31QA 
vent valves to connect gage. Pressure can then be removed 
to check or re-zero Ihe gage. 

HIGH AND MEDIUM PRESSURE MODELS 
Installation is similar to standard gages except that a 4 ')(•* hole 
is needed lor flush mounting. Tbe medium pressure construc
tion is rated lor internal pressures i ^ to 35 psig arv] the high 
pwessure up lo 80 psig. Available in all ranges. Because ol larg
er case. vinB noi fit in portable case. Weight 1 lb., 10 oz (Instal
lation ol the A-321 safety relief valve on standard Magneheiic* 
gages often provides adequate protection against infrequent 
overpressure: see Bulletin S-101). 

6 P Dwyer Inslnancnls. Inc. P.O. Bm 37aMidiigan Criy. Indiana 46361/PIione 219 STJSOOCWax 219 872 

PHYSICAL DATA 
Ambient temperature range: 20^ to 140* F. * 
Rated total pressure:-20* Hg. to 15 psig. t 
Overpressure: Relief plug opens at approximately 25 psig. 
Connections: X* NPT female high and \OM pressure taps. 
dupScated—one pair side and one par teck. 
Housing: Die cast aluminum. Case and afuminum parts 
iridite-dipped to withstand 168 hour salt spray test Exterior 
finish is tiaked daric gray hammertoid. 
Accuracy: Plus or minus 2% 01 full scale (3% on -0 arxj 4 % 
on -00 ranges}, throughout range at 70°F. 
Standard accessories: Tvro %' NPT plugs (or duplicate 
pressure taps, two X* pfje thread to njt)ber tubing adapters 
arxJ three t t u ^ mountirig adapters with screws. (MounUng 
ring and snap ring retainer sutistituted for 3 adapters in MP 
& HP gage aocesbriesj 
Weight 1 lb.2oz. 
l o w lonparalm Riodeto •MOfeOto v spBOOl Option. - . 
Jfor jppicilions ir ih M i^ QCft a l t i M i gage total pfBSSus lalin^ netf 
'soommondKL SBO Medun and M ^ pnsKn optiooi tf I v ^ r IEA-

OPTIONS AND ACCESSORIES 
Transparent overlays 
Fiinshed in red and green to lighSght and em-
phasizs critical pressures. 
Adjustable signal flag 
Inlegrai with plastk: gage cover has external 
reset screw. Available for most ranges exc^t 
those witti mecfum or tiigh pressure conslnx-
tioa Can be ordered with gage or separate. 

IFD Setpoint Indicator 
Bright red LEO on right of scale shows when 
seipoir* is reached. Field acfust^ile Irom gage 
lace, ixiit operates on 12-24 VIXX Requires MP 
or HP style cover and bezel. 
Portable unrts 
Combine carrying case with any Magneheiic* 
gage Ol standard range Jnof high pressure). Irv 
dUdes 9 It of V 1.0. rubber tubing. sJandhang 
bracket and terminal lube with holder. 
Air filter gage accessory package 
Adapts viy starwlard Magnefiefic* for use as an 
air liner gage. Includes aluminunt surface 
moirting txacket with screws, two 5 fL lengths • 
of X- *jminurr» tubing two static pressure tips 
and two moldod plastic vent valves, integral 
confiression linings on bolt\ tips and valves. 

9057'U.K. rtione {pu^yABtTOT' HusÛ b Plwne ((E)97S&53S5 
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Bezel provides flange for flush mounting in 
panel. 

Clear plastic face is highly resistant to 
breakage. Provides undistorted vieviring of 
pointer and scale. 

Precision litho-printed scale is accurate 
and easy to read. 

Red tipped pointer of heat treated aluminum 
tubing is easy to see. It is rigidly mounted on 
helix shaft 

Pointer stops of molded rubber prevent pointer 
over-travel without damage. 

"Wishbone" assembly provides mounting for 
herix, helix bearings and pointer shaft. 

Sapphire bearings are shock-resistant mounted 
praiAde virtually fUction-free motion for helix. 
Motion damped with high viscosity silicor» 
fluid. 

Zero adiustment screw is conveniently 
located in plastic cover, accessible virithout 
removing cover *0' ring seal provides 
pressure tightness. 

Helix is precision milled firom an alloy of high magnetic permeabiBty, debuned arxl annealed 
in a hydrogen atmosphere for tiest magnetic qualities. Mounted in jevireled tsearings, it tijms 
freely to align with magnetk: field of magnet to transmit pressure irxfication to pointer. 

SERIES 2000 MAGNEHELJC*— MODELS ANP.RAN@ES 
The models below viU fulfill most requirements. Page 5 also shows exai^leSTSf 
special models built for 0£!M customers. For sjMcial scales fumished in ounces 
per srpiare inch, indies of mercury, metric units, etc, contact the facto^. 

O" ring seal for cover assures pressure 
integrity of case. 

Blowout plug of silicone rubtier protects 
against overpressure on 15 PSIG rated 
models. Opens at approximately 25 PSIG. 

- Die cast aluminum case is predsion made. 
Iridite-dipped to withstand 168 hour salt 
spray test. Exterior finished in baked dark 
gray hammerloid. One case size used for all 
standard pressure ranges, and for txith 
suriace and flush mounting. 

Silicone rubt>er diaphragm with integrafly 
molded * 0 ' ring is supported tiy front and 
rear plates. It is locked and sealed in position 
with a sealing plate and retaining ring. 
Daphragm motion is restricted to prevent 
darnage due to overpressures. 

Calibrated range spring is a flat leaf of 
Swedish spring steel in temperature compen
sated design. Small amplitude of motion 
assures consistency and long life. It reacts to 
pressure on diaphragm. Live length 
adjustable for calibration. 

AInico magnet mounted at one end of range 
spring rotates helix without mechanical linkages. 

o 
Owyer Inslnjments, Inc. P.O. Box 373/Michigan City. Indiana 46361/Phone 219 879«)0(VFax 219 872-9057 • U.K. Phone (01494)-461707 • Australia Phone (02) 9756-5355 7P 



OASHCROFT 
O 

EOm.^n. Industrial IXLdp 
Ultra-Low Differential Pressure 
Transmitter 

• Certified 0.25 and 0.5% accuracy 

• High overload protection 

' NEMA 4X metai constnjction 

' Six output signals 

• Easy installation 

T h e n e w A s h c r o f t * Indus t r ia l 
IXLdp was designed for the mea
surement and control of very low 
pressure and flow in industrial and 
process plant environments. The 
Industrial IXLdp transmitter features 
a rugged NEMA 4X enclosure, built-
in electrical terminal box isolated 

from Ihe electronics and threaded 
process connections. 

The Ashaoft IXLdp transmitter 
utilizes a state-of-the-art variable 
capacitance sensor with a glass-dad 
silicon chip. Tlie Si-Glas™ technol
ogy combines Ihe inherent high sen
sitivity of a variatjie capacitance 
transducer with the repeatability of a 
micro-machined, single-crystal sili
con diaphragm. 

The Si-Glas sensor is composed 
of sputtered metals and glass mo-
lecularly bonded to silicon. There 
are no epoxies or other organics in 
the sensor to contribute to drift or 
mechanical degradation over time. 

9 

O 

PEHFQRMANCE SPECIFICATIONS 

Slandant Ranges (Indkes W.C.) 
Unldlreclioial Ranges: 
Pit 

ons 
0/3.0 0/20 
Qfi.0 0/25 

t).25 B8J> o n s 0/100 
J0.50 o a o 0/20 0/150 
Q/1.0 Qfi.0 0/25 0/200 
BldirectiOBal Ranges: 
Compound or Vacuum 
10.05 ± 2 . 5 120.0 
±025 1 5 . 0 ±25.0 
±aso iiao ±50.0 
±1.0 115.0 ±100.0 
Scafing in ottieraigineering unSs (eg. kPa. 
cmHiO] and special range calSiration available -
consult tactocy. 
Acnraqr Oass: (F.S.) 
NonGnearity 
Termmal point 
Best straight fine 

Hysteresis 
Nonrepeatabifity 
Sbbili ly: F.Sjyear 

0.5% Q2Sk 

±0.4 
±0.3 
±0.02 
±0.05 
±0.5% 

±0.2 
±0.15 
±0.02 
±0.03 

o 

ENVIRONMENTAL CHARACTERISTICS 
Temperalore Limits: 
Storage: -40tb210°F 
0pen^ing:-20to185°F 
Coinpensated: 0 to 160°F 
Thennal Coelliclents: 

QJUSL^S. (L2S3L&X. 
ZERO ±0.02%f.S/'F ±0.01XF.S7»F 
SPAN ±0.02%F.S7»F ±0.01%F.S7'F 
Vibration Sweep: 
Less than 0.2XF.S7gtemporaiy effect 10-130 Hz 

FUNCTIONAL CHARACTERISTICS 
Overpressure Limits: 
Proof prBSure: 15 psid 
'^urst differential pressure: 50 psid 

aximum static (line) pressure: 100 psig 
diatic pressure effect: less than 0.5% F.S. 

Reference Bulletin CT-3 

Mounting Posifion Effect 
r w . C . and hqiher sO.1% F.S7g 
0.25' up to 0 J ' W.C. ^ . 5 % F.SJt 
0.rW.C. s0.8%F.SJi| 
Warm-tip Time: 
Fun spedficah'on: 1 second 
Response Time: 
Standard 250nis 
Optional: sknc 1 second Consult 

last: ISms Factoiy 
ResoluttOK Infinite 

ELECTRICAL SPECIFICATIONS 
Dntpnt Signal Options: 
Current 4-20mA two wire current loop 
Voltage: AD voltage outputs are 3 vrire 

0:5 Vdc 
1-5 Vdc 
1-6 Vdc 
±2.5 Vdc 
±5 Vdc 

Power Sappfy Range: 
12-36 Vdc range without effect on output signal 
Reverse Polarity Prolecled 
Internal Zero and Span ±10% RS. Adjustment 
Supply Cnnent: 
2.6niA typical for voltage output 

PHYSICAL CHARACTERISTICS 

Enclosare: 
NEMA4X 
300 series stainless steel 
Process Connectioas: Two K NPT female 
Electrical Connections: Two K'female electri
cal conduit connections isolated from the elec
tronics. Separate access cover for terminal 
connections 
Media: Clean, dry and noncorrosive gas (con
sult iactoiy for use on other media) 
NOTFORUSEONUQUIOS 
IXLdp Low Pressure Tiansmitter 

HAZARDOUS LOCATION CERTIFICATIONS 

FM approval is optional (see price sheet) 
Factory Mutual <@> approvals intiinskally safe 
for use or 
Class I. K K 1. Groups A, B, C. D 
Class II. Oiv. 1. Groups E, F, G 
Class III, Oiv. 1. when wired in accordance with 
Dresser drawings 71B241 (1-3) 

• Consult factory on other pressure range. 
temperature compensation, padegiiig 
variations or response times available 

^ 

TO ORDER THIS TYPE IXLdp TRANSMIUER: 

Select 
1. Type CsaOianllM (XUp) . 

2. Acmicf/TC . 

_yn \ t \ a \ t \ 

I2) a.2S«. io.oixrf (S| o.sox. t0.02%rF 
frcsssn ConccIlM ,^_^_ 
(FBZ)IM r 

I |4-20m*)_ 

41 
Gqa UJ. 

( H | I H Mc (IS| r/S Vttc (IC) l/S Vdc (2S| iS.O VUc ( « | 4-2«lnVI (SO) l2.S Mc 

ElKlriul I i m . (Terminal) 
(ST) S o n Iciminirlon 

^ ? 0 un W 

6. PrctSM* lUagi (iC.5* W.C. Comt*aai) . 
OiN. w Caogt: (PinW) 0.1-W.C. (PSrW) O.S-W.C. (ZPSmr) J.S'W.C. 
CampMid: (HWl) 1O.I-W.C. (PSWl) ta.S-W.C. |1W1| t l . irw.C. (JPSWl) t2.S-W.C. (lOWl) to.o-w.c. 

r n Apprgnl Optioa . . 

C o n s u l t f a c t o r y f o r g u i d a n c e i n p r o d u c t s e l e c t i o n 

U 
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WIKA 0 
rk TypeA5300 3" 

TypeA6301 5" 

Bimetal ThemiQiiifitfirs 

6' 

> ' : 

- STAINLESS STEEL CASE 

- HERMETICALLY SEALED 

- ADJUSTMENT SCREW STANDARD 

WIKA Bimetal Thermometers are ideal for most rugged industrial 
temperature measurement applications. The hermetically sealed 
case offers protection from weather and dust. The bimetal helix is 
cxjated wHh a viscous silicone to minimize pointer osdilation and 
improve temperature transmission. 

Standard stem lengths up to 24' and custom lengths of up to 72* 
are available with a 3" or 5' dial size. 

STANDARD RANGES AND PART NUMBERS 

Standard Features 
Sizes: 3-(A5300) 

5"{A5301) 
Case & Stem: 304 stainless steel 

Window: Flat instrument glass 
Dial: White aluminum 

Pointer Black aluminum 
Accuracy: +1.0% of span 

Scale: Dual scale •F/»C 
Single scale "F 

Extemal zero adjustment 

Optional Features 
• Silicone liquid filling 
• Acrylic or safety glass window 
• 3/8" stem diameter 

Type 

Connection 
Process Cona 
Stem Length 

A5300 3" 
Single Scale 

CBM 

1/2-NPT 

2%- \ 4- 1 6" ^ i r 
Temperature Ranges (Fahrenheit) | 

SOOOO'F 

5Q«50*F 

200/1000'F 1 

9791145 

9791154 

9791200 

9791226 

iffiJiffitfaiiS 

9791285 

9791307 

~9791324 1 

Wffliilifiifeb 

9791375 

9 ra i3» | 

9791405 I 

•pjjI i^Jil l fgp. 

9791447 

9791464 

Type 

Connection 

ABBREVIATIONS 
CBM • Center Back Mount 

Items shown with part numbers are available 
from stock (subject to prior sale). 

* Items shown without part numt>ers are 
available on spedaf order. 

Process Conn. 
Stem Length 2 Vi' ) 4' 

A5300 3" 
Dual Scale 

CBM 

1/r NPT 

i r 
Temperature Ranges (Fahrenheit & Celsius) 

117 



WIKA 

'O^ Type 611.10 2J4" 
Low Pressure Gauges 

OK 

y^ 

BLACK STEEL CASE 
BOM# . 1 1 1 

- COPPER ALLOY WETTED PARTS 

- RECALIBRATION SCREW ON DIAL 

WIKA Type 611.10 low pressure gauges are extremely sensitive and highly 
accurate. The copper alloy capsule is designed to measure pressure and 
vacuum of gaseous media from as low as IS'H^O to 200' H^O (5 psi). An 
adjustment screw is located on the dial to re-zero the pointer if necessary. The 
finely polished nickel silver pinion gear and shaft of the movement ensure 
repeatable accuracy. 

STANDARD RANGES AND PART NUMBERS 
STANDARD FEATURES 

Size: 2J4"{63mm) 
Case: 

Wetted Parts: 
Window: 

Dial: 
Pointer 

Black painted steel 
Copper alloy 
Acrylic 
White aluminum 
Black aluminum 

Accuracy: +1.5% of span 

Brass movement with highly polished 
bearing surfaces 

Recalibration screw on dial 

Options Available from Inventory 
Chrome-plated or Black-painted 
steel front flange (FF) 

Brass restrictor 

ABSflEVlATTONS 
LM - Lower Mount 
CBM- Center Back Mount 

Items shovm with part numbers are available 
from stock (subject to prior sale). 
Items shown without part numbers are 
available on special order. Minimum 
order quantities may apply. 

89 



Q) 
Product; InPormablon B0M#i2£ 

1111/DB 13-8 

a Steba company 

MAGNESIUM OXIDE INSULATED THERMOCOUPLE WIRE, ELEMENTS, 

AND BARCOPAC ASSEMBUES 

O ^ 

TYPICAL BARCOPAC® ASSEMBLIES 

-X Length -

Laboratorjr Head For 
Single Element 

MXXX-XOXXX-OOO-X-11 

General Purpose Head 

JTn 
• X Length . 

MXXX-XOXXX-000-1-09 

Miniature Head 
and Cover 

Adjustable Bayonet 
Lode Assembly MXXX-X2XXX^>24-J«2 

'Compression Rtting 

H S » 

Plastic 
Weatherproof Head 

(X Length) 

MXXX-XOXXX-000-1-12 

-X Length 

Quick Disconnect Plugs 
For Dual Thermocouple 

-X Length -

VtXXX-XOXXX-000-1-06 

MXXX-X0XXX-00O-(HI3 

Quick Disconnect Plug 
For Single 
Thermocouple 

MXXX-X0XXX-0O(M>-03 

Strain Relief Spring 
/ 

-X Length -

Y length • 

(Potting Adapter Supplied With Extension Wire) 

MXXX-XXXXX-XXX-<MH) 

I I T I J * ^ I M I I C J 



M[|]ra[5]-ra0[^nH-n 
^ j j ^ r m o c o u p i e -

C ^ Co<Je 
^ ^ S IA Type 

U n i t U m l l 

J 1 J 

N J L 5 

N J L 6 

AvaHaMe 
only in 
Junction 
Codes ZS.6 

]n-ra 

sheath Material -

C o d e M a t e r i a l 

1 304SS 

2 Inconel 600 
3 316SS 

4 31 OSS 

Sheath Diameter • 

Code 
2 
3 
4 
5 
6 

O i a m e i e r ( i n c h e s ) 

0 .040 

0 . 0 6 3 ( 1 / 1 6 ) 

0.12S (1 /8) 

0 .188 ( 3 n 6 ) 

0 .250 n / 4 ) 

a 
Junction Construction 
Code: 0 
Description: 

-> junction, single element, ends sealed 

j e : i 

D e s c r i p t i o n : 

G r o u n d e d , 

s ingle e l emen i 

( N « jvaihbb Mth 
piMinum rieinentl 

- ^ 

C o d e : 2 

D e s c r i p l i o n : 

U n g r o u n d e d . 

sin);(e e l e m r n r 

C o d e : 3 

D e s c r i p t i o n : 

t »posed . 

single e le<nen i 

IMtO » 
I n w b i w M n i i SlwJin 

C o d e : 4 

D e s c r i p t i o n : 

G r o u n d e d . d u J i 

McMl WrW 

INoi ivailabic 
w i t h p b f i n u m 
demcnl) 

C o d e : 5 

D e s c r i p t i o n : 

U n g r o u n d e d , 

d u a l , c o m m o n 

C o d e : 6 * 

D e s c r i p t i o n : 

U n g r o u n d e d , 

d u j i . i u i l a r e d 

'Z>^ 

C o d e : 7 
D e s c r i p t i o n : 
E 'posed. d u a l , 
c o m m o n 
(Noi available oiih 
pialinun detnent) 

3 

C o d e : 8 * 

D e s c r i p l i o n : 

Exposed , dua l . 

i s o l a t e d 
(Noi avaaabie Mm 
platinuai demcn) 

C o d e : 9 

D e s c r i p l i o n : 

N o j u n c t i o n , 

dua l e l e m e n t , 

ends sea led 

>M|0 

X—Dimension Y —Dimension 

I n w h o l e i nches . in «>t)oie inches. 

For m a x i m u m Length tonger than 

leng ths see 998". use 999 and 

T a b l e 6. ^ P * " ^ ' * " 9 " ' 

- Transition Style 
AH extension wiire is s o M AWG20. except type ~E~ is 

16 ga. polyvinyl plaslic 

(No te : . T r a n s i t i o n t e m p e r a t u r e r a t i n g is 5 0 0 ' F f o r 

codes 1 , 2 , 3 . 4 , S; 1000*F f o r codes 6 a n d 7.) 

C o d e D e s c r i p l i o n 

0 — N o t r a n s i t i o n t o f l ex ib le l e a d w i r e . 

1 —Fibre-g lass c o v e r e d 

2 —Fibre-g lass w i t h f l ex ib le a r m o r cover 

3—F ib re -g lass w i t h stainless s tee l o v e r b r a i d 

(Type J and K only) 

M e l d e d T r a n s i t i o n ' - „ - . _ . 
o n J>40OJ>4 

_ 1 / S ' t tnudct thcJIh O ' i / j r 
P - V 1 6 * « v r i h e a i h 0 - 7 / i r 

J. I— -̂̂ -i 

pcnnacK^ 

4 - P o l y v i n y l p l a s t i c (Types J. K. E. T) 

5 — P o l y v i n y l p l a s t i c e a c h c o n d u c t o r — n y l o n o v e r a l l 

(Types R a n d S) 

6 — Synthe t i c Fiber/Fiberglass insu la t ion . 

(Types J and K only.) 

Use o n l y fo r h i gh temperature po t t ing . (1000 'F) -

7 — Synthe t i c Fiber/Fiberglass insu la t ion . 

Types J a i t d K only, w i t h f lex ib le armor cover. 

Use o n l y (o r h i gh temperature pot t ing . (1000 'F ) . 

9—Sta in less s t e e l p o t t i n g a d a p t e r f o r c o d e 2 

a n d n i c k e l p l a t e d brass f o r c o d e s 1 a n d 3. 

S p e c i f y e i t h e r c o d e 1 . 2 o r 3 i n d e s a i p t i o n . 

Siatk Ov> C>dn i .S.%1 trn^t-J 

J -— 2 - 1 / 4 - N o m i n a l -

1/4* O D adap te r fo r . 0 4 0 ' , . O H and .125* SOO'F 

s ing le c l e m e n t , S / I C O D f o r a l l o the rs 

S ink t> ! | i l Code 7 t a d %J 

XJaacnn^ 

5 / 1 6 - O D X 1-1/2- Jong a d a p t e r 

urn 

Process Mounting Devices 

C o d e D e s c r i p t i o n 

0 — N o n e 

1 - C o m p r e s s i o n F i t t i ng , n i c k e l 

p l a t e d brass. 1/8 i n ch NPT 

2 — C o m p r e s s i o n F i t t i ng , s ta i rv 

less s t e e l . 1/8 i n c h NPT 

I d lHU. ^*0€TU MouBlinj rinins 
t ^ J I U f C o 4 n 1 . X 4 u d S 

approK. 1.1S- bug 
3 - A d j u s t a b l e B a y o n e t Lock 

A s s e m b l y . O n l y Shea th 

D i a m e t e r s : .063. .125 
"^C Dimension 3* rrarumum. 

r—2-sn * ' ^ -H 
4 — C o m p r e s s i o n F i t t i ng , brass 

n i c k e l p l a t e d 1/4 i n c h NPT. 

O n l y S h e a t h D iamete rs : 

.125, .188, ,250 

5 — C o m p r e s s i o n F i t t i ng , 

s ta in less s tee l 1/4 i n c h N P T . 

O n l y S h e a t h D iame te r s : 

.125, .184, .250 

6 —F ixed SS b u s h i n g 1/8 i n c h 

N P T . S p e c i f y U D i m e n s i o n 

f r o m b o t t o m o f t h read t o 

measuVing e n d o f prot>e. 

Not available on JOAO diam^er. 

C 

—ISBTI-^U — 

7 - S i lver S o l d e r e d s s d o u b l e -

e n d e d h e x b u s h i n g s e i t i ie r 1 /4 . 

1 /2 .3 /4 o r t ' N P T ava i lab le w i t h 

c o n n e c t o r c o d e s (14th a n d 1 5 t h 

d ig i t s ) (X). 0 8 . 0 9 . 1 0 . 1 3 a n d 2 7 . 

E i ther 1 / 2 . 3 / 4 o r 1 ' N P T a v a i l 

ab le w i t h c o r u i e c t o r c o d e 2 2 . 

1/4 N f n * ava i lab le w i t h c o n n e c 

t o r c o d e s (14 th a n d 15th d i g i t s ) 

0 0 . 1 2 a n d 17 .6Ut d ig i t c o d e 

mus t t>e 0 (o r a l l o f these. 

-«-H'/H 
1/4-. 1/2- , 3 / 4 ' o r 1 - NPT. B o t h 

ends h a v e t he same t h r e a d . 

Spcc i iy th read In descrlpUon. 

NPT 
Linlnchei 

1/4 
1.500 

1/2 
17S0 

W 
^M7 

1 
2.219 

* No t available In .IMO o r .063 O.D. ahcath. 
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Qj 

Cold End Terminations 

^ Code Description 

00 _ None 

U-y-t t—X 
1 y< ' stripped leads with 6th digit 
codec. Vt" suipped (or6lh digit 
codes 1 through 9 

01 — 2 1 ^ ' leads with spade lugs & 

t a — 2'A * leads with spade lugs and 
box connector and locknut A 

^ ^ H i j s 
03 — Quick Oisconnea Plugis) 

04 — Quick Oisconnea Plug(s) 
andlacktsi 

05 — Wafer type open head 

nri 
"•r^yS :^ 

06 — Miniature Head & Cover t t 

i8a=» 

07 — Quick Orsoonnect Jackfs) 

W ^ — ' 
08 — General Purpose Head, cast iron ] J 

09 — General Purpose Head, aluminum f t 

Code Description 

10 — Weatherproof Head, internal t t 
threads, cast iron 

11 — Lalioratory Head ^•f 
(Single Element Only) •• 

• B « ^ 
12 — Pbstic Weatherproof Head (3S0°F) • 

13 —116'k ing fiberglass sleeve 
covered leads and 34-774 butt 
oonneclors (avalatle with 
code * V transition only) 

H*-4 
= t (NAwSh 
- x — t J040 ilianieler) 

14 — High Temperature (800* F) 
Quick Discormect Plug(s) 

15 — High Temperature (800* F) 
Quick Disconnect Plug(s) 
andladcts) 

^ — X — < 

16 — High Temperature (800* F> 
Quick Disconnect )ack(sl 

WmWair I a 

I - 1 

17 — High Jemperature (800* F) • 
Plastic Weatherprool Head 

fly^-

Code Description 

19—Miniature Quick 
Disconnect Plug(s) 
a n d j a c k ( s ) t 

20—Miniature Quick 
Disconnect )ack(s)T 

22 — Explosion Proot Head 

S ^ 

27 — Weatherproot. internal threads, 
aluminlmum 

99 = Special Lead Length 
(Other than sundard 2-1/2* leads) 
Sp>ecify code 01 or 02 
co ld end termirut iorL 

18 -M in i a tu re Quick A 
Disconnect Plug(s) t 

t t UmHed lo 1/8* mgo or larger 

** Noi available with assemblies using lead wire l>etween MgO 
and connector. 

A AvalUble with b-anslllon style codes 1.3.4, 5 and 6. 

T Maximum sheath OD lor cold end lemilnatlon codes IS. 19 
and 20 Is 1/8* lor translUon code 0. For these cold end 
terminations and transition code 0. only single element can 
be ordered. 



BARCOPAK THERMOCOUPLE WIRE 

d RCOPAC Thermocouple Wire — The individual iher-
jcouple wires are uniformly insulated with compacted 

MgO and protected by a stainless sleel or Inconel sheath. 
Bulk wire is provided without junction or terminal con
nections, its ends are sealed lo prevent contamination. 

Table 4 Dual Element (4 wire) 

Part 
Number 

SPLUmll 

Table 3 Single Element (2 wire) 

MJ43-9000 
MJ14-9000 
MJIS-SOOO 

'MJ15.9000 
MK23.9000 
MIC24-9000 
MK2S-9000 
MK26-900a 
ME14-9000 

' i m 6-9000 

Part 
Number 

STD Umll 

*M143-90000 
*M114-90000 
'M11S-90000 
'HllOrSOOOO 
M233-90000 

'M224-90000 
*M225-90000 
*M22»40000 
M314-90000 
M41S-90000 

CaUb. 
Type 

J 
J 
J 
J 
K 
K 
K 
K 
E 
T 

Sheath 

Malcftel 
Outside 

Diameter 
Inlrtche* 

310 SS 
304S.S. 
304 S S 
310S.S 

"bicanel 
Inconel 

Inconel 
304 S S 
304 SS 

.063 

.125 

.188 
2S0 
.063 
.125 
.188 
550 
.125 
2SO 

Max." 
Suggested 

Temp. 
•F 

825 
970 

11S0 
1330 
1690 
2100 
2100 
2100 
1200 

700 

W H E N O R D E R I N G B A R C O P A C WIRE S T O C K WRITE 

1. Total quanti ty. 

2. Complete 4 or 9 digit part number. 

W e reserve the right to ship random lengths 
o f our choice. 

EXAMPLE 

50 feet o f 3/16 inch O D , 304SS sheathed, type 
j Baicopac Quant i ty : 50 ft. Pan Number : 
M M S 

Table 5 Sheath Thickness and Wire Size 
(AWG) 

Nominal 
Sheath OO 

inches 

.040 

.063 

.125 

.188 

.250 

Tolerance 
o n O D 

-i-.0O1/-.0O05 
±.001 
+.002/-.001 
-I-.002/-.001 
+.003/-.001 

Wall 
Thickness 

.006 

.009 
J017 
.025 

AWG wire size 
single 

33 
28« 
22* 
19 

.033 16 

dual 

N/A 
29 
23 
20 
19 

>AWC for types R&S is 30 (or .063 OO and 26 for .125 OO. 

# 

Table 6 Weight per fool of BARCOPAK (approx.) and 
standard maximum continuous lengths 

DO 

.040 
».063 
t.l2S 
.188 
.250 

#1100 feel 

0.4 
0.8 
2.8 
5.0 

12.5 

Sid Max 
lengths 

500 It 
250(1 
80(1 
35(1 
30(1 

^Maximum length (or types R or 5 it 20 f l . 
Consull TaclorY lot longer lengths. 

Table 7 Fractional, Decimal and Millimeter Equivalents 

Designates 
stock. 

BARCOPAK bulk stock comtNnalions nohich are normally in 

Inches 

Fractions 

1/2S 
1/16 
1/8 
3/16 
1/4 

Decimals 

.040 

.063 

.125 

.188 

.250 

Millimeters 

1.02 
1.59 
1.18 
4.76 
i.3S 

These are general suggestions t>ascd on consideration ol calibration, wire 
gauge and sheath wan thickness, sheath material, and in no way are meant to 
indicate successlul usage al this temperature, nor Ihe inabSily tor use above 
Ihis temperature. 



(1> 

o^ 

Table 2 

Olibration 
Type 

K 

K 

K 

K 
K 

K 
K 

I 

c ̂O S T ORDERED ASSEMBUEs)-

SHEATH 

Material 
304 SS. 
Inconel 
304 S.S. 
Inconel 
304S.S. 
304 S i 

Inconel 

304.S.S. 

Inconel 

Inconel 

304 S i 

Inconel 
Inconel 

Inconel 
Inconel 

Inconel 

Outside Dia 
in Inches 
0.063 
0.188 
0.188 
0.250 
0.125 
0.125 

0.063 

0.125 

n7S0 

0.125 

0.188 

a i25 
0J50 

ojoa 
ai25 

0.125 

Junction 
Construction 

Grounded, 
Single 

Element 

Ungrounded 
Single 

Element 

Extension Wire 
Insulation 

— 
— 
— 

— 
_̂ 

— 

— 

— 

Fiberglass 
w i t h S i 

Overbraid 

— 

Fiberglass 
Covered 

__ 
— 

Fiberglass 
Covered 

ALL WITH 12 INCH SHEATH LENGTH 

Extension Wire 
Length in lni:hes 

— 
— 
— 
— 
— 

— 

— 

— 

24 

— 

24 
24 

_ 
— 

24 

Attaching 
Device 

— 
— 

Nickel 
Plated 
Brass 

Compression 
Fitting 

.— 

— 

— 
— 
_ 
— 

— 

Connector 

— 
General 
Purpose 

Head 

Miniature 
Head and 

Cover 
Quick 

Oisconnea 
Plug 

Weather
proof 
Head 

Quick 
Disconnect 

Plug 
— 
— 

Quick 

PluK 

— 

Assembly Pari Numbers 

*M113-10012-000.(M)0 
•M22S-10012.000000 

*'Mn5-10012-00O-1.O9 
**M226-10012.000-1-09 
••M214-10012.000-1O9 

••Mn4-10012-00O-1-06 
••M123-10012.O0O-1-06 

••M114-10O12^X)O-1-Q3 

••M126-10012-00O-1-1O 

"M124-13012.O24-0-00 

••M215-10012.00t>-<>03 

-M224-11012-024-0^X) 
••M226-11012.024.<M)0 

••M223-20O12.00O-aQ3 
••M224-20012-000-0^ 

••M124-21012-024-0^» 

These are the part numbers for Elements. Element part numbers include Calibration Type, Sheath Material. Sheath Outside Diameter in Inches, 
Junction Constnictloiv l t d Length. 

"These are the part numbeis fbr complete assemblies. Such complete assemblies include Element, Extension Wire Insulation, Extension Wire 
Length in Inches, Attaching Device and Connector. 

TO ORDER A BARCOPAC ASSEMBLY 
Write the complete 15-digit Assembly Order Number 
ORDERING EXAJMPLE 

M 1 1 6 - 1 3 024 - 024 - 2 - 03 

Calibration: type! 
Sheath Material: 304 5.5. 

Sheath DiametCR 0250 inch 

Junction Coftttiuction: grounded single element 

Extension Wire: fiber glass with stainless steel overbraid 

Sheath Length: pc Dim) 24 inches 

Extension Wire length: (y Dim) 24 inches 

Attaching Device: 1/8 inch NPT stainless steel compression lining • 

Connector: Plug 

JJ 

TO ORDER A BARCOPAC 
THERMOCOUPLE ELEMENT 

Write the order number which is the first 9 digits of the IS 
digi t Assembly Order Number. Elements wi th 14th and 
ISth digits (X) (MXXX-XOXXX-000-X-OO) have 1 '/••' long bare 
leads. 

3t 

M 1 1 6 - 1 0 036 
ORDERING EXAMPU 

Calibration: type J — T 
Shealh Material: 304 S.S 

Sheath Otameten 0.2S0 inch 

Junction Construction: grounded single element 

Extension Wire: Mone 

• Sheath length: 36 inches long 

•'Approximately 1 Vi" to 2" oi iho ~(icciiicd "X" dimension 
on these elements is covered bv iiliin(;> used lor al l jch-
ment lo various heads. 



BARCOPAC MAGNESIUM OXIDE (MgO) INSULATED THERMOCOUPLES 

Thermocouples with magnesium oxide insulation are rec-
/ ^ ^ n e n d e d where the thermocouple is immersed in 
V i i P Js, high moisture, corrosive gases, or high pressures. 
The thermocouple can be formed to reach otherwise in
accessible areas. The magnesium oxide has a high tftelec-
tric strength, responds quickly to temperature changes, 
and is very durable. 

Magnesium oxide insulated thermocouple wire is manu
factured from premium quality wire incased in pure mag
nesium oxide and processed Into a chemically clean outer 
metal sheath. The wires are individually selected and 
matched and are of uniform cross section with smooth 
surfaces. Finished stock is warranted lo meet ANSI Stan
dard Limits of Error set forth in MC96.1. The unique prepa

ration of magnesium oxide insulated thermocouple wire 
produces a uniform thickness of insulation with high 
density. The result is a product that is mechanically strong 
and resistant to penetration of corrosive gases and mois
ture. The diameters of 0.040 and 1/16 inch are useful for 
applications requiring fast response. 

SPECIFICATIONS 

Insulatioa Purity MgO (magnesium oxide) densely packed. 
H igh purity 99.4% MgO is used only with TVpes K, R and S. Inconel 
Sheathing All odieis are Standard Purity 96% MgO. 

Minimum Bend Diameter Two times the outside diameter 
of the sheath 

SUGGESTED CONTINUOUS MAXIMUM 
TEMPERATURE RATINGS OF SHEATH IN 
OXIDIZ ING ATMOSPHERES * 

Temperarure ratings vary depending on sheath diameter, 
sheath material and type calibration. See Table 3 on page 6. 

o 

'Not necessarily a recommended temperature. Sheath wall 
thickness, coniaminanis, abrasion, and erosion must be 
considered. 

JUNCTION CONSTRUCTION 

Grounded Thermocouple welded to the sheath. Fast re
sponse with thermocouple protected. Not to be used with 
noble metal TC. 

Ungrounded (Insulaleil) Thermocouple insulated from 
sheath with magnesium oxide. Stray EMF's are prevented 
from affecting the reading. Response from rapid or fre
quent temperature cycling is slower than for grounded 
style. 
Exposed Thermocouple junction is not protected by 
welded cap. Used for quick response, but is susceptible 
to early corrosive failure. 
Dual Element Common Two thermocouples with junc
tions welded. 
Dual Element Isolated Two thermocouples electrically 
separate in the same sheath, provides isolation where in
strumentation necessitates. 

TIME CONSTANTS 

The time constant is the time required for a thermocouple 
to indicate 63.2% of a step change in temperature in a 
surrounding media. Some of the (actors influencing the 
measured time constant are shealh wall thickness, degree 
of insulation compaction, and distance of junction from 
the welded cap or\ the ungrounded style. In addition, the 
velocity of liquid or mass velocity ol a gas past the ther
mocouple probe greatly influences the time constant 
measurement. In general, time constants for measurement 
in a gas can be estimated to be 10 times as long as those 
for measurement in a liquid. The time constant also varies 

, ^ aversely proportional lo the square root of the velocity 
^ _ J the media. 

Table 1 
Approximate Time Constants in Seconds for Different 
Sheath Diameters in water for a step change horn O'C to 
lOO'C 

Sheath Diameter 
Inches 

0.040 
0.063 

0.125 

0.188 
0.250 

Grounded 
Junction 

0.2 

0.3 
03 

1.0 
2.3 

Ungrounded 
Junction 

0.7 

0.8 
1.3 

2.5 
4.3 

Exposed 
Junction 

0.1 

0.2 

0.3 

0.5 
0.6 



BULLETIN NO. E-57 

SERIES 1950 

INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES 
fipenifiratinn.Q - inQtaiiatinn and Operating Instructions 

SET POINT 
ADJUSTMENT SCREW Bomm 

WNPT 
LECTRICAL 
CONDUIT 

ONNECTION 

o VENT DRAIN PLUG 

The New Model 1950 Explosion-Proof Switch combines the 
best features of the popular Dwyer Series 1900 Pressure 
Switch with a compact explosion-proof housing. 

The unit is U.L and CSA Hsted, FM approved for use in Class 
i, Groups C & D, Class II, Groups E. F, & G and Class III 
atmospheres. It is also totally rain-tight for outdoor installa
tions. Twelve models allow set-points from .03 to 20 inches 
W . a a n d f r o m . 5 t o 5 0 P S L 

Easy access to the SPOT switch fbr electrical hook-up is 
provided by removing the top plate of the three-part alumi
num housing. Adjustment to the set point of the switch can 
be made without disassembly of the housing. The unit is very 
compact, about half the weight and bulk of equivalent con
ventional explosion-proof switches. 

CAUTION: Fbr use only with air or compatible gases. Use of 
the Model 1950 switch with explosh/e media connected to 
the Low pressure port (including differential pressure appli
cations in such media) is not recommended. Switch contact 
arcing can cause an explosion inside the switch housing 
which, while contained, may render the switch inoperative. If 
switch is twing used to sense a single positive pressure rela-

3five to atmosphere, run a line from the low pressure port to a 
non-hazardous area free of combustible gases. This may 
Increase response time on -0 and -00 models. 

UL 
CL 
an CSA Listed, FM Approved For 

GR. CD - CL II Gfi. E.F.G - CL. Ill 

Model 1950 Switches: Operating ranges and dead bands. 

Ibonler 
specify 
Model 

Number 
t930-0Z 
195000 
19S0O 
1950-1 
1950-5 

' 195010 
195020 
Model 

Number 
1950P-2 
1950P-6 
19S0P-15 
1950P-2S 
1950P-50 

Operating 
Range 
fawhes, 

w.a 
0.03 lo 0.10 
0.07to 0.15 
0.15 to 0.5 
0.4 to 1.6 
1.4 to 5.5 
3.0 to 11.0 
4.0 to 20.0 

Operating Rsnge 
PSI 

.5 to 2.0 
1.5 to 8.0 
3.0 to 15.0 
4.0 to 25.0 

15.0 to 50 

Appnudmaie 
Dead Band 

At Min. 
Set Point 

0.02S 
0.04 
0.10 
0.15 
0J3 
0.4 
0.4 

At Max. 
Set Point 

0.05 
0.05 
0.15 
0.20 
0.4 
0.5 
0.6 

Approximate Dead Band j 

Min. Set Point 
0.3 PSI 
1.0 PSI 
0.9 PSI 
0.7 PSI 
1.0 PSI 

Max. Set Point 
0.3 PSI 
1.0 PSI 
0.9 PSI 
0.7 PSI 
1.5 PSI 

PHYSICAL DATA 
Tenipeiature Limits: -40° to 140°F MO* to 60°C). 1950P-8,15,25 & 50: 
0' to 140"? H7.8»t0 60"C). 195O02: -30' to 130"F (-34.4* to 54.4°C). 
Rated Pressure: 1950-45 IN. WH. 1950P-35 PS. 1950P^anly-7D PS. 
Maxtanum suige pressure: 1950 - 1 0 PSI, 1950P - 50 PSI. 1950P-5O only 
— SOPS. 
Pressure Connections: ^/s" NPT. 
Electrical Rating: 15 amps. 125, 25^480 volts, GO Hz. /LC Resistive Vs H.P. 
® tZS volts. 1/4 H.P. @ 250 volts, 60 Hz. AXl 
Wiring connections: 3 screw type; common, norm, op^ ami norm, dosed. 
Conduit connections: V2" NPT. ^ 
Set point adjustment: Screw type on top of housfg. Reld adjustable. 
Housing: Anoiiized cast aluminum. 
Olaphtagm: Molded fluorosilicone rubbec 02 model, ̂ stlicone on lylon. 
Caiilireaon Spring: Stainless Steel. i 
installation: Mount with diaphragm in vertical position. ' 
Weight: 3V4 lbs. 02 model. 4 lbs.. 7 oz. 

Response T ime: Because of restr ict ive effect of f lame 
arrestors, switch response t ime may be as much as 
10-15 seconds where appl ied pressures are near set 
po i n t 

NOTE: The last number- le t te r combinat ion in the 
1950 model number ident i f ies the switch electr ical 
rat ing (number) and d iaphragm material (letter). The 
2 F combinat ion is s tandard as descr ibed in the 
physical data above. In the case of special models, 
a number 1 rat ing is the same as 2; a i L m b e r 3 o r 4 
rat ing is 10A 125. 250. 480 VAC - % HP 125 VAC. K 
H P 250 VAC; and a number 5 or 6 raffing is I A 125 
VAC. A letter B indicates a Buna-N diaphragm, N; 
Neoprene, 8 ; Si l icone, and V; Vi ton. 



WIKA Liquid-Filled Gauges 
Type 113.13 VA'&ZVz" 

BOM#JM 
- COF PER ALLOY WETTED PARTS 

BLACK ABS CASE 

-GLYCERINE-FILLED 

WIKA Type 113.13 is the ideal choice for O.E.M. and general industrial 
applications requiring an economical, liqiiid-fiOed pressure gauge. Where 
vtlirati'on and/(3r pulsation are encountered, the glycerine fill liquid dampens 
the Bourdon tut)e and reduces wear of the movement thereby extending the 
life of the gauge. Typical applications of the Type 113.13 include air taimpres-
sors, hydraulic presses, pumps, industrial and marine engines and many 
oUier types of hydraulic and pneumatic equipmenL 

Q STANDARD FEATURES 
Size: 1%"(40mm) 

214" (63 mm) 
Case: Black ABS 

Wetted Parts: Copper alloy 
Window: Acrylic, ultrasonically welded to case 

Dial: White plastic 
Liquid Fill: Glycerine 
Accuracy: + 3/2/3% of span (1VS") 

ASME 840.1 Grade B 
±1.5% of span (272*) 

Options Available from Inventory 
ABS front flange (FF) 
U-damp bracket for panel mounting (UC) 
Brass restrictor 

o ABBREVIATIONS 
LM - Lower Mount 
CBM - Center Back Moiirl 

Items shown wilh part numtjers are available 
from stock (subject to pnor sale). 
Items shown without part numliers are 
available on special order. Minimum order 
quantities may apply. 

STANDARD RANGES AND PART NUMBERS 

T y p e 

S ize 

C o n n e c t i o n 

C o n n . S i ze 

P r e s s u r e S c a l e 
30-Hg 

30'-0-15!psi 
30--0-30psi 
30*-0-60^pst 
30'-0-100 psi 

30"TOT1?0,PSI 

30*-0-200 psi 
ISpst 

l ' 3 0 p s i 
60 psi 
100 psi 
160 psi 
200 psi 
300 psi 
400 psJ 
600 psi 
800 psi 
1.000 psi 
1.500 psi 
2,000 psi 
3.000 psi 
5.000 psi 

113.13 
Uquid Riled 

Vk' 
CBM | > 

1/8* NPT 

PSI ^ ; 

3738258 
9738266 
9738274 

2'ife- 1 

- ? CBM l a 

1/4" NPT 1 

:• ' • • i : ^>^S^ 
9677909 

9677925 
9677933.J. 
9677941 
9677950-
9677968 
9677976 
9677984 
9677992 
9678000 
967B018 
9693726 
9693734 
9693742 
9693750 

9693777 
9693785 
9693793 
9693807 
9S93815 

.' ««• 
9693289 

9693351 
QgQ23£0 

969ffl78 
9693386 
9693394 
S893408 
9693416 
9693424 
S693432 

9693459 
9693467 
9693475 
9693483 
9693491 



Q W A L W / U R T H 
CAST/IRON 
PLUG VALVES 

CWP 200 

SHORT PATTERN 

WRENCH OPERATED #̂ -
CAST IRON BODY AND PLUG 

1796 

hreaded Ends 

F l a n ^ ^ e n d s 

o 

\ SIZE OF VALVE IN INCHES 

FIGURE DIMENSIONS AND WEIGHTS 
^ 1796 

1796 

i r97F 

END TO END 

CENTER TO BOTTOM 

CENTER TO TOP 

FLANGE DIAMETER 

FLANGE THICKNESS 
SHANK HEIGHT 

SHANK SQUARE 

SEALANT FITTING 
HUB DIAMETER 
WIDTH 

TO REMOVE SEALANT FITTING 
SEALANT STICK SIZE 
WRENCH SIZE 

WEIGHT (APPROX.) Lb. 

WEIGHT (APPROX) Lb. 

A 

B 

C 
D 

E ' 

G 

H 

K 

L 
M 

N 

P 

7, 
AJSO 

^ 
1.62 

3JB7. 

4.25-

0.43 

0.93 

0.S1 

0.2S 

2.12 

2.56 

7.12 

8 
D-4 

4.8 
— 

% 
4.50 
.^ 

1.62 
3.87 

4.25 

0.43 

0.93 

0.81 

0.25 

2.12 

2.56 

7.12 

B 
0-4 

4.8 
— 

1 

4.50 

5.50 

1.62 
3.87 

4.25 

0.43 

0.93 

0.81 

0.25 

i 1 2 
2.S6 

7.12 

B 
D-4 

4.8 

7.7 

1% 
S 

6.50 

2 

4.56 

4.62 

0.56 
1 

0.90 

0.25 

2.50 
3.12 

7.81 
B 

E-4 

9.3 

13.0 

^Vi 
5 

6.50 

2 

4.56 

5 

0.56 

1 

0.90 

0.25 

2.61 

3.12 

7.81-

B 
B-4 

8.5 

13.4 

2 
5.87 

7 

2J7 

4J1 

6 

0.62 

1X>6 

1.06 
0.25 

337 
3.62 

8.06 

B 
G-7 

13.7 

21.7 

2Vi 
6.75 
7.50 

237 

S£2 
7 

0.68 

U I 

1JZ5 

037 

333 
4.12 

9.37 

C 
K-1 

22.5 

33.2 

3 
7.62 

8 

3.25 

6.31 

7.50 

a75 

1.43 

1J7 

a37 

4.62 
4.75 

10.06 

C 
M-1 
34.3 

49.0 

4 

9 
9 

4.06 

7.37 

9 

0.93 
1.50 

1.50 

0.50 

5.81 
S.7S 

11.62 

0 
P-1 

54.0 

66.0 

5 

— 
10 

4.50 

7.68 

10 

0.S3 

1£2 

1.50 

0.50 

— • 

6.50 
11.93 

0 

P-3 

BB.0 

~JZ 



WIKA 

^ "̂  Type 611.10 2!4" 
Low PressuEfiJaaugesi 

d 

o 

BOM#JW 
BLACK STEEL CASE 

- COPPER ALLOY WETTED PARTS 

- RECALIBRATION SCREW ON DIAL 

WIKA Type 611.10 low pressure gauges are extremely sensitive and highly 
accurate. The copper alloy capsule is designed to measure pressure and 
vacuum of gaseous media from as low as 1 STi^O to 200" Ĥ O (5 psi). An 
adjustment screw is located on the cTial to re-zero the pointer if necessary, 
finely polished nickel silver pinion gear and shaft of the movement ensure 
repeatable accuracy. 

The 

STANDARD RANGES AND PART NUMBERS 
STANDARD FEATURES 

Size: T/z'{(Samm) 
Case: Black painted steel 

Wetted Parts: Copper aUoy 
Window: Acrylic 

Dial: White aluminum 
Pointer: Black aluminum 

Accuracy: ±1.5% of span 

Brass movement with highly polished 
bearing surfaces 

Recalibration screw on dial 

Type 
Size 

Connection 

Conn. Size 

611.10 

1 ^ 
LM CBM 

1/4'NPT 
Vacuum Range (dual scale) 

Pressure Ranges (dual scale) 

Options Available from Inventory 
Chrome-plated or Black-painted 
steel front flange (FF) 

Brass restrictor 

ABBREVIATIONS 
LM - Lower Mount 
CBM- Center Back Mount 

' Items shown with part numtiers are available 
from stock (subject to prior sale). 

' Items shown without part numbers are 
available on special order. Minimum 
order quantities may apply. 

ozysq. In. 
0-20 

0-1540 

' H 2 0 
0-34 

9851601 

9851720 9857281 

Pressure Ranges (single scale) 

psi 

%mm^ 
9851925 9851836 



WIKA 

Type 611.10 214" 
Low Pressure Gauges 

BLACK STEEL CASE 
B0M#7^5 

COPPER ALLOY WETTED PARTS 

- RECALIBRATION SCREW ON DIAL 

WIKA Type 611.10 low pressure gauges are extremely sensitrveand highly 
accurate. The cxjpper alloy capsule is designed to measure pressure and 
vacuum of gaseous media from as low as 15"HjO to 200" H^O (5 psi). An 
adjustment screw is located on the dial to re-zero the pointer if necessary, 
finely polished nickel silver pinion gear and shaft of the movement ensure 
repeatable accuracy. 

The 

r 

\ . O 
STANDARD RANGES AND PART NUMBERS 

^ 4 % 

SrrAI40APD FEATURES 
Size: 2/i-(63mm) 

Case: Black painted steel 
Wetted Parts: Copper alloy 

Window: Acrylic 
Dial: White aluminum 

Pointen Black aluminum 
Accuracy: +1.5% of span 

Brass movement with highly polished 
bearing surfeces 

Recalibration screw on dial 

Options Available from Inventory 
Chrome-plated or Black-painted 
steel front flange (FF) 

Brass restrictor 

ABBREVIATIONS 
LM - Lower Mount 
CBM - Center Back Mount 

' Items shown witti pari numCfcrs are available 
Irom stock (subject to prior sale). 
Items shown without part numbers are 
available on special order. Minimum 
order quantities may apply. 

Type 

Size 

Connection 

Conn. Size 

611.10 

2 ^ 

LM CBM 

1/4' NPT 
Vacuum Range (dual scale) 

" H20 mm H20 

0-30 
' t W 

0-100 

0-760 

0-2500 

9852344 

9747473 

9851852 

9747465 
Pressure Ranges (dual scale) 

H20 
0-15 

0-60 

0-200 

mmH20 
0-380 

•tfgrso-
0-1500 

or /sq. in. 
0-10 
0-15 
0-20 
0-30 
0-35 
0-60 

oz7sq. in. 
0-20 
0-32 

"OCSOO-
0-5000 

mmH20 
0-440 
0-660 
0-880 

0-1320 
0-1540 
.0-2640 

9851682 
-08 
9851704 

• OOCjfttO'j 
9851828 

9851860 

^DflQA43& 

"H20 

i 
0-34 
0-55 

9851771 
9851780 
9851798 
9851747 
9851801 
9851755 

9851720 
9851739 

9851887 

9851917 
9857273 
9803548 

9857281 
9855793 

Pressure Ranges (single scale) 

psi 
3 

5 

9851925 

9851933 

9851836 
9851844 



o 
BOmJSk Honeywell 

M9161, M9164, M9171, M9174 

M9161. M9164. M9171, M9174 Modutrol 
Motors are reversing, proportionalmotors used 
to operate valves or dampers in modulating 
electric (Series 90) control circuits. 

^flcfe-4t>Bon*3io 

::s.. : -.fj : -.LOf... ill . i^i . 

o *'! -•..-. 

I M9161. M91$4 leplace M934A Motors. M917I. 
M9174'rq)IaceM^ipMptDis. ' 

I M9161, M9164 aie rated for 35 lb.-in. toique. 

I M9171, M9174 are rated for 75 lb.-ia torque;. 

I Oil immeised motor and gear train for reliable per-
fomiance and long life. 

I Wiring box provides NEMA 3 weadierptotection. 

I 24 Vac operated actuator mbtorand drcuitiy. Fac
toiy instzdled transformer models available; field 
added internal transfomier available. 

I Quick-connect teiminals standard; tenoinal adapter 
available. 

Adapter bracket for matching diaft height of older 
motors standanj with replacement motois. 

I Field adjustable stroke ̂ 0 ° to 160°) models avail
able. . " 

I NOmiha^SOisecond timing for 90° and 60 seoorxi 
timing for 160? sindces. 

I IXe-cast magnesium housing. 

I Valve and damper linkages, exploaon proof Inus-
inĝ ' and iuudliaiy switches avaOable. 

[ Factoiy mounted internal auxiliary switdies aviail-
able; or fidd-addable to TRADELINE models. 

' Held-addable interface modules, wiring box 
mounted, available to upgrade actuator to Series 70 
(electronic) contioL 

Non-spring return motois. 

.o 
CONTENTS 

^ r\ r \ t / ^ r r — ^ It V r • r r ^« ^ M >k • ^ « ^ 



Honeywell 

O Q7130A, Q7230A, Q7330A, Q7630A 
Modutrol IV Interfece Modules 

o 

o 

The Q7130.Q7230.Q7330. and Q7630 Modu
trol IV Interface Modules are used with Series 90 
Modutrol IV Motors (M91XX) for conversion to 
electronic (Series 70) control. 

(^efor-fo6or^^3/i 
Q7230 Q7330 

Q7130 Q7630 

I Mounts inside the wiring box of any Series 90 
Modutrol IV Motor (IVI9IXX models). Module pro
tected from weather by the Modutrol IV NEMA 3 
wiring box. 

I Mates to quick-connect terminals in motor wiring 
box and provides screw terminajs for control wiring 
connections. 

1 Features solid state circuitry with surface mount 
components. 

[ Plastic enclosure provides easy handling and pro
tection for circuitry. 

I Q7130A provides selectable voltage range (4-7,6-
9, or 103-13.5 Vdc). Adapts M91XX Modtrol IV 
Motor to function as M71XX model for M734H.J. 
M744D, M745G,P replacements. Includes revers
ing switch to allow replacement of electrically nor
mally open or electrically normally closed motors. 
Q7230A provides current or voltage control (4-
20 mA and 2-10 Vdc) with adjustable zero and span. 
Adapts the M91XX ModuUol IV Motor to function 

as M72XX model for M744S,T.Y or M745S,T.Y 
r^lacements. Includes leveising switch to allow re
placement of electrical^ normally open or electrically 
normally closed motors. 

[ Q7330A is an btertace to W936 and W945 controls. 
Adapts the M91XX Modutrol IV Motor to function 
as M73XX model for M734D, M744A, M745A 
replacements. 

1 Q7630A provides 14-17 Vdc control with minimum 
position capability. Adapts M91XX Modutrol IV 
Motor to function as M76XX model for M745K,L 
or M765K,L replacements. Includes reveisingswitch 
to allow replacement of electrically normally open or 
electrically normally closed motors. 

CONTENTS 

Specifications 2 
Ordering Information 2 
Installation 4 
Settings and Adjustments 4 

CiR . P/.., Si.<)4 . lEtHnnrwi/'ll t n r 1004 • Fnrm Numfi/T fi1-2235—3 



HIGH PRESSURE DROP 
BUHERFLY VALVES 

^ ^ EtJipse high pressure drop butterfly valves offer close flow signed for modulation of gas flow only, such as air heat sys-
f \ o r i t t o l throughout the range of shaft rotation. They can tcms. excess air systems, and many tul"* fjr'np ^y^rfpc 
^—provide smooth, stable control of combustion systems dc-

c o 

£ 

> 

CAPACITY 
'Indicates 'w.c. drop across valve. 

BOM# -IPJ-
8 — 

7 m. 

e 

e: 

A 

J J 
/ 
/ 

/ 
y A 

4i 
% 

/ 
/ 

^ 

/ 
/ 

»« 

^ > " 

A 
y 

j u 
^ 
^ 

/ 

A 
tfii 

JP 
t" ^ 

^ ^ 

100 200 300 400 500 600 700 800 

SCFHAIr 

Dial 

OPEN 

o DIMENSIONS 
MANUAL—404 BV 

Assembly No. 500377 

' 

2-C 

^ ^ ^ 
1-5/16' / ^ ^ ^ ^ ^ 

' ' 

18" 

1 
^ ^ 1 
^^m 
i s ^ 

-•1-5/16'*-

a ^ ^ ^ i 

^S 
^St 
^ R 
-* : 

jygiw a 

1 
ti jgp 

J-15/11 3' 

1 ' N.P.T. 

AUTOMATIC—404 BVA 
-Assembly No. 500378 

-3-1/4' 

-1-7/8—>-l 
-2-7/8' 

2-1/4 



70-6300 F2-105 (Rev.F) 

BLOWER PRESSUREA/ACUUM 
RELIEF VALVE (AG258 or AG258F) 

OPERATING INSTRUCTIONS 

PR^SURE 
CONNECTION 

• M ' ' 

O 

BOM#^£^ 

3UUM ••'. 
COI^ECTION 

ADJUSTMENT. 
SCREW LOCKNUT 

AUTHORIZED SERVICE FACILITIES 

.3 

Gast Manufacturing Corp 
2300 Highway M-139 
Benton Hartwr, Ml 49023 
TEL 616-926-6171 
FAX: 616-927-0808 

Wainbee Umited 
215 Brunswick Blvd. 
Pointe Claire, Quebec 
Canada H9R4R7 
TEL- 514-697-8810 
FAX: 514-697-3070 

Gast Manufacturing Corp 
505 Washington Ave 
Caristadt. NJ 07072 
TEL 201-933-8484 
FAX: 201-933-5545 

Wainbee Umited 
5789 Coopers Avenue 
Mississauga. Ontario 
Canada L4Z3S6 
TEL 416-213-7202 
FAX: 416-213-7207 

Biehner Fiedler & Assoa 
13824 Beniley Place 
Cerritos, CA 90701 
TEL 800643-5558 
TEL 310-404-2721 
FAX: 310-404-7975 

Japan Machinery Co. Ltd. 
Central PO Box 1451 
Tokyo, 100-91 Japan 
TEL 81-3-3573-5421 
FAX: 81-3-3571-7865 

on 81-3-3571-7896 

Gast Manufacturing Co., Ud 
Beech House, Knaves Beech 
Business Centre, Loudwater 
High Wy(x>mbe. Bucks HP 10 9SD 
England 
TEL 01144 628532600 
FAX: 01144628532470 

N O T E : General Coirespondence 
should be sent t o -
Gast Manufacturing Coip. 
POBOX97 
Benton HaitMr, Ml 49022-0097 

KEEP THIS DOCUMENT FOR FUTURE REFERENCE 
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Q 

This is the hazard alert symbol: A When you 
see this symbol, be aware that personal injury 
or property damage is possible. The hazard is 
explained in the text following the symbol. Read 
the information carefully before proceeding. 

The following is an explanation of the three 
different types of hazards: 

A DANGEI^ Severe personal injury or death 
i"'-7 O [ will ocbur If hazard is ignored. 

^WARNING Severe personal injury or death 
can occur if hazard is ignored. 

A CAUnON Minor injury or property damage 
can occur if hazard is ignored. 

3 

GENERAL INFORMATION 
By setting a relief valve at a given pressure or 
vacuum duty you can be assured that no hami 
will come to the blower or products in your 
application from excessive duties. The AG258 
& AG258F blower relief valves can be 
adjusted to limit the pressure and/or vacuum 
level and maintain adequate air flow through 
the blower to prevent damage from excSesslve 
heat. 

AWARNING Operating Regenair Regenera
tive blowers with more than 1 HP 
motors, and insufficient air flow 
can result in damage to the 
blower by exoesfsiye,.heating of, 
the I f r piassihg through the 
blower. 

INSTALLATION 
AWARNING When installing the pressure or 

vacuum relief valve, all power 
sources to the electric motor and 
any accessory devices should 
be disconnected and all rotating 
parts should be at a standstill or 
bodily injury could result. 

A CAUTION For units with air flows ex
ceeding 200 CFM the AG258F 
relief valve should be used to 
provide proper air flow through 
the blower. 

A CAUTION Relief valve is heavy, dropping 
vaive could cause bodily injury. 

The valve is position sensitive. The recom
mended installation position is with the 
adjusting screw positioned vertically down. 
Fine adjustments to the limiting vacuum can 
be made by rotating the valve body up to 20 
degrees from the vertical position. 

OPERATION/AbaUSTMENT 
The vacuum relief vdlve will have to be 
adjusted to limit the vacuum to the blower. 
The course adjustment of the relief valve Is 
accomplished by loosening the lock nut on 
the adjusting screw and tuming the adjusting 
screw with the blade of a screwdriver. Tuming 
the adjusting screw clockwise will increase 
the relief valve setting, and counter clockwise 
will decrease the setting. Hold the 
screwdriver In place when retightening the 
lock nut 

The use of the Gast pressure gauge (part# 
AE133, or AE133A) or vacuum gauge 
(parti^AE134) will provide and accurate 
setting. 

MAINTENANCE 
A WARNING All power to the motor must be 

de-€nejrglzed;;|iiid disconnected 
^ ^ r.be^^ do 

so could result in severe 
personal injiiry. 

All components of the valve are made of 
corrosion resistant metal. In normal 
operation the only maintenance required is 
cleaning the valve with Gast Flushing Solvent 
(AH255A). Often the valve need not be 
disassembled to clean. Particular attention 
should be given to cleaning the small hole 
through the center of the piston. If this 
becomes clogged the valve will not function 
properiy. A pin or small diameter wire may be 
used to clean the blocked hole. 



o 
TOP VIEW - VACUUM SETUP 

VACUUM 
GAUGE 

SIDE VIEW - PRESSURE SETUP 

OPTIONAL 
INLET RLTER 

PRESSURE 
GAUGE 

PRESSURE ̂  
OUTLET H 

6 m 

RELIEF 
VALVE 

ADJUSTING 
SCREW 

AOIUSTING 
SCREW (UNDER 
RBJEF VALVE) 

Accessories for GAST REGENAIR Blowers 

O 
Relief Valve 

By setting a relief valve at a given 
pressui;eA«ictium you can be 
assured that no harm will come to 
the blower or products in your applica
tion firorh excessive duties. 

AG2Sa 

• PressureA^acuum Relief Valve, iVa" NPT, Adjustable 
30-170 in. H2O. 200 cfm max. Part »AG258 
• Snencer for AG258 Relief Valve Part #AJ121D . 
• PressureA^acuum Relief Valve. 2l/2'NPT, Adjustable 
for higher flows. Part #AG258F 
• Silencer for AG258F ReHef Valve, Part #AJ121G 
• Pressure Relief Valve, 1''/4' NPT, preset for 6.5 psi 
for 50 Hz, Part «PV065 
• Pressure ReQef Valve, 1V4" NPT, preset for 7.2 psi, 
for 60 Hz. Part #PV072 
• Pressure Relief Valve, 1 "'At' NPT, preset for 8.4 psi. 
for 50 Hz, Part #PVp84 
• Pressure Relief Valve, 1V4' UPT, piBset for 9.1 psi, 
for 60 Hz. Part «PV091 
• Pressure Relief VaWs; 1 ̂ V NPT, preset fbr 9.8 psi, 
for 50 Hz, Part »PV098 
• Pressure Relief Valve, 1 /̂4* NPT, preset for 10.2 psi, 
for 60 Hz, Part «PV102 

o 

Pressure-Vacuum Gauge 

To monitor the system perfor
mance so as not to exceed 
maximum duties. Using two 
(one on each side of the filter) 
is a great way to know when 
the filter needs servicing. 

•Piessure Gauge. Part* AJ496.2 V On-. ^'4* N f^ . <>̂ 0<n- H2O 
and 0-150 ffll>ar 
•Pressure Gauge. Pait# AE133.2 V Dia.. V4" NPT. 0-160in. H2O 
and 0-400 mbar 
•Pressure Gauge, Paitf AE133A. 2 ̂ /s" Dia.. ^ 4 * NPT, 0-200in. H2O 

•Vacuum Gauge. Part# AJ497.2 ^ IQ ' Oia.. V4* NPT. 0-60!n. H20 
aiid 0-150 fflbar 
•Vacuum Gauge, Pa»t# AE134. 2 ^ /g ' Dia.. V4" NPT, 0-160 ia H2O 
and 0-400 ml>ar 



c^ 
Moisture Separators 
Tor vacuum) 

e purpose of the mois
ture separator is to remove 
liquids from the gas stream 
in a vacuum process. This 
helps protect the blower from 
corrosion and a build up of 
mineral deposits. 

wmn-

PBOX. 

Model No. 

PartKo. 
Uquid Cap 

foaU 
Aldla.) 
D b a B 
CINPT) 
OhOa.) 
O b i L E 

DbaF 

R4.R4P.R5 
R2M.R3M 
RMS160 

10 

14.r 
4 U 
r 
r 

73 ' 
26.F 

R4,R4P,RS, 
R6.R6M 
RMS200 

19 

19.r 
39" 
r 
2" 

7.S* 
26.6" 

R5.R6.R6P. 
R6PS 

RMS300 
19 

19.r 
39* 
ZS" 
Z5" 
7.5" 

26.6* 

R6P, R6PP. 
R7.R7S 
Rt4S400 

40 

24" " • 
48" 
3" 
T 

a.r 
29" 

VALVE-
MPPLE 4 VSU.VE SHIPPED UNATTACHEO 

Inline Filters (for vacuum) 

The impeller of a blower passes 
very close to the housing. It is re
commended to have an inlet or in
line filter to ensure troublefree life. 

® 
« 
© 
1 ' ^ ^ ^ 

T 
® 

® ' 

Part No. 
OtaLA 
Dtaa.a 
l)l in.C 
OtakD 
DtaLE 

Elwnwii 
MIcnm 
UPT-MOaPip . 

R I 

AJ1S1A 
S.9S-' 
4.50-
2.7$" 
1"FPT 
r F P T 

AJ13SO 

10 
T h M d 

U 

AJ151B 
> J 8 -
6 . 8 f 
4.62-
r ^ r i 
1-FPT 

A J i u e 

10 

i (a,RiH 

AJ1S1C 
7J8-
e.»v 
4.62-

0 /4 " FPT 
1V4-FPT 
AJ135E 

10 
f P T - F 

R 4 . « H , 
•«2M,R3II. 

RW 
AJ1S10 

7.38-
6.61-
4.62-

I V F P T 
O i S - F p r 
AI135E 

10 
m M P I p m n 

SIM4,R4P,RS. 
R7ltRSH,R4H 

AJISie 
a.75-
lOJtS-
soo-

r p p T 
r F P T 
AJ13SF 

10 
ra>d 

S0RS,S0R1 
Ra,R6P.R*H. 

RSM.RaM.R7M 
AJ1S16 

8.00-
10.2S-
S.SO-

2 l f e -FPT 
2 ' t o -FPT 
AJ135G 

10 

-SOMP.RtPP. 
R6PS, R7. R7S 

AJISIH 
U M T 
28.50-
18.13-

r u p T 
r M P T 
AJ13SC 

10 

R8M 

AJ1S1L 
14.00-
2T.1S-
18.5-

4-MPT 
4-MFT 
AJ135C 

10 

R M 

AJ1S1M 
18J0-
28.1J-
19J»-
S-MPT 
S^MPT 
AJ13SH 

10 

o l.^rv-' 
liilliJf Fi l ters (for pressure) 

H a d r i N a 

PMNOL 
D h a A 
Dim.a 
OiBWC 

R i p l i c w i u n t 
E t a m n t 
• a e m i 

l t1«R2 

Ajiaea 
« jo -
*jBar 

1-MPT 

AJ134B 

10 

t a 

-AJ1ZSC 
»Mr 
i .rr 

I V M P T 
AJ1MC 

10 

HI, l«aOR4 
• R4P 

AJI260 
7.70r 
7JS-

11<J-MPT 
M a 4 E 

10 

" a a a . M . 
«cmiRS>. 

R8PP.R6PS 
AJtEOF 
i o . s r 
4 j r - ' 

" r n ^ V 
AO340 

10 

aOMP.R7 . 
R I P . R 7 * 

A n 2 6 0 
IOJOO* 

i 3 . i r 
2 ' / r M p r 

An35l< 

10 
UPT'MriDPVaTtnatf FPT« FnaMPIp* 
*lii»l<«i>yiiu»lprN8h«inoirtBlp«1ln<il«i 
Mat men k r REGENMR Mowan aro dripfUDof vhen mouilMj 

* f ty 

Horizontal Swing Type 
Checic Valve 
Designedrai'prevent backwash c 
fluids that would enter the 
blower. Also prevents air back-
streaming if needed. They can 
be mounted with their discharge ^ 

neither vertical or horizontal. 
Valve will open with 3" of water 
pressure. 

UocMHow 

P a i t N a 
DtrivA 
OtaLB 
Oiii i.C 

R 1 & R 2 

AH326B 
i s r 
2 . 3 r 

1-NPT 

R3 

AH326C 
4.19' 
2J69-

lV4"NPr 

R 4 , R \ S I » 4 , 
SORS,tUP 

AH326D 
*jscr 
2 M -

i VNPr 

R f l , R f i P , 

RBPS, 

SORflLSORSP 

AH32BF 

sjxsr 
3 j g r 

ruFT 

R7.l t7S 

8" 
i j o r 

2l/5"NFT 

J 

Mufflers 
Resigned to reduce 
noise by up to 5 dbA aod 
remove high frequency 
sound associated with all blowers, 

h - ® 

Model 
Na 

Part No. 
Dim. A 
Dim.B 
Om(i.C 

R1&R2 

AJ121B 
7.46" 
2.38-

1"NPT 

R3 

AJ121C 
7.94" 
2.62" 

IVNRT 

R4,R5.SOR4. 
R4P 

AJ121D 
12.75" 
3.25" 

11/2" NPT 

R6,SDR6P. 
S0R6,R6P. 
R6PP. R6PS 

AJ121F 
17.05" 
3.63" 

2" NPT 

R7.R7P 

AJ121G 
17.44" 
4.25" 

2l/2"NfT 

RTS 

AJ121GE 
17.44" 
4.25" 

2V2"NPT 

http://RSM.RaM.R7M
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Reigiilatdr Installation and 
Maintenance Instructions 

043 
Service Regulator 

The 043 Service Regulator is designed to handle a variety of 
small loads. Use the 043 for Industrial or commercial applica
tions. This regulator ixin also be used for standard residential 
services; boilers, bumers, furnaces/ovens, unit heaters, gas 
engines, and other applications. 

Although most 043 installations are for natural gas. It can 
be used for air, dry CO2, nitrogen, propane or butane. 

Simple design and rugged construction provide ein Ideal 
combination of economy, dependability and excellent 
performance. 

The 043 Service Regulator Is available In many sizes and is 
capable of managing, various Inlet and outlet pressures. 

PIPE SIZES 

Angle Body ' 
Models: 043-90, 
043-91,043-92 

y4''xy4'' 
y 4 ' ' x i -
1" X r 

straight Through Body 
Models: 043-180, 
043-181,043-182 

%' ' x%' y4''xy4'' 
W x V i ' . . % ' x V 

Installation and Start-Up 
[Tl Remove the shipping plugs from both the regulator jnietj 

and outlet (sonnections and from %' vent on -spjainci; 
^80 models.; ' ^C' 

{2] Make certiain'that the inside ofthe piping and the regulsttorJ 
inlet and outlet connections are clean—they miist be free^' 
of dirt, pipe dope and other debris. •;* 

13J Use pipe joint material only on thetnalettirBads ofthe pipe -̂
being connected to the regulator. Do not use pipe Joirii 
material on the female threads of the regulator. v^f 

(4] Install the regulator in the line. Make certain that the gas 
flow through the regulator is in the direction as indicated 
by the arrow on the regulatorbody.. 

The regulator may be installed in any position: upright, 
upside down, vertical piping, diagonal piping, etc. The 
diaphragm case assembly may be rotated by removing 
four screws (2) to various positions In relation to the body. 

The diaphragm case vent must be positioned to pro
tect against flooding, drain water, ice formation; traffic,^ 
tampering, etc. The vent must be protected against 
nest building animals, bees, jnsects, etc. to prevent 
vent blockage and minimize the chances for foreign 
material from collecting In th6 vent side of the regula
tor diaphragm. If required, the upper diaphragm case 
may be rotated by removing the upper to lower case flange 
screws and rotating the upper diaphragm case to the 
desired position. Reinstall the diaphragm flange screws 
and tighten to hold the upper diaphragm case in position 
and reseal. 

@ Copyright 1997, Equimeter, Inc. 

CAUTION 

TUm gas on very slowly. If an outlet stop 
valve Is used. It should be opened first Do 
not overload the diaphragm with a sudden 

surge of Inlet pressure. Monitor tfie 
outiet pressure during start-up to prevent 

an outlet pressure overioad. 

(sj Tum the gas on very slowly. 

Is] Make certain that there are no leaks and that all connec
tions are tight 

[7] Adjust outlet pressure (set-point) by removing cap (4) and 
tuming adjustment spring button (5). Turn clockwise to 
Increase and counter-clockwise to decrease oiitfat pres
sure. Only adjust when gas Is flowing through regulator. 

CAUTION 

It Is the user's responsibility to assure that 
all regulator vents and/or vent lines exhaust 

.. to a non-hazardous location away from any 
po ten t ia l sources of Ignition. Where vient lines 

are used. It Is the user's responslbillty to 
assure that each regulator Is Individually vented 

and that common vent lines are not used. 

[B] The vent connection is an escape path for damnable gas 
and It must be located and/or piped so that potential dis
charge occurs In a safe area away from buildings, open 
flames, collection areas, arcing devices, etc. 

Regulators that are Installed Indoors, or In a non-
vented area must be vented to the outside. Simply run 
vent piping from the regulator vent connection to a 
non-tiazardous location on the outside away from any 
potential sources of ignltjon. The vent piping must be 
connection size or larger and piped to a safe area. The 
vent discharge must be protected against the potentials 
outlined in Instructions #4, #8 and #9. 

For regulators equipped with internal relief valves (IRV), 
models 043-92 and 043-180, vent piping must be vent con
nection size or larger. This will assure that the vent piping 
will be large enough to be able to vent all of the internal 
relief valve discharge to atmosphere without excessive 
back pressure that would result in excessive pressure 
increase in the regulator. 

The outlet of the vent piping must allow for the free 
and unobstructed passage of air and gas and must be 
protected against the potentials listed In Instructions 
#4, #8 and #9. 
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Regulator General Assembly 
Model 043-92 

PIPE SIZES 1 
%-
%« 
1' 

xy*" 
x l " 
x r 

'miSsm^^^^ 

0 
ounrr 
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043 Service Regulator Capacity Table 
CAPACITY* in SCFH Natural Gas (0.6 specific gravity—14.65 psia—60<>F) 

PIpoSIze 
( i n l e t & Outlet) 

NPT 

y e ' x y , " 

y. 'x%' 
Y t ' x Y t ' ^ 

• ' ' V - ' : ' ' ^ ? : - ••••' ' • • • 

•>:.:;-> '̂r-vvii?#t'i-̂ c ;̂î î  
• • • • r ' l ' t ^ s ^ * ^ ? ^ ^ 

• * • ) . - " . ' • • • ; ' . • • . - . . : , - . 

i^i^W 
' % ' x % ' " . • • • • • • • ' ; . ' 

• • • ' . • • • " • • • • . ' • ' • - • ' • • . v : - • • • " , 

• • • • ' • • • • . • • • • ' ^ • : 

• - • • 

y » ' x r 
- y 4 ' x r 

V x V 

I n i e t t 
Pressure 

(psO 

1 
2 
3 
5 . 

10 
20 
40 , . 
60 
80 

100 
125 

V2. 
1 
2 
3 
5 

10 
20 
40 
60 

•-;:.80-:::^^ 
V;-:V?100,:::':^ 
•i:S»fv125:;'..ssir 

wmy^^ 
" ; ' ^ ; ; . : ' " 1 • • • ' - • • • ' 

. • . • • • • 2 v . . -

: - ^ : i 2 0 ' : : ; ? \ 

.;,-'..;;::;.4o:-'r 
^,v:. j .60 ;••...>.. 
;"-V-̂ f̂t80 -:.^^ 

100 
. • . • :125- . : - ; ^ . : 

• " • • ^ • % : : - f : ^ 
• • • • • : • • • • l / - ' v ; ; i 

2 
3 

• • • . 5 - ' : • • . , 

10 
20 
40 
60 
80 

100 
125 1 

Out le t Pressure Range* 
3yj 'w.c. to28'w.c. 

Ori f ice Size 

Ve" 

— 

^ 

— 

— 
— 

— 

— 

—. 

— 

• _ : ' 

. • : • • — ' . • 

: { ; • . ' • "—• • . " • • • ; 

W^B 
200 

',^300..: 
^.:i:500^' 
l^Boo:? 

\X-—--[^:--

, • : ; ; ' • ' • , " ! « ' • • 

">/i—^';iy 

• ' . ' / • 

;i-150--;V 
; 200. 

300 
500 
900 ^ 

' '900, 
• . • . _ • . . . . . 

. . — • 

• — • • 

• — 

— 
- ; . — • 

W 
— 

__ 

— 
— 
— 
— 
— 
— 
— 
— 
140 
180 
250 
310 
380 
450 
500 
— 

. — 
— 
— 

: • : • — • • 

' i : : C . • • , 

180 
250 

, 4 0 0 
750 
800 
800 
^— 
— 

• • — ; • 

" —— 

/ 150 
190 
250 
400 
850 
900 
900 

• — 

— • 

— 
— 
— 

y/ 
60 

100 
200 
240 
260 
300 
350 
350 

. ;; 
— 
— 

• • • — 

130 
160 
210 
270 
370 
450 
500 
500 
— 
— 
— 
— . • : : 

— . ' • ^ 

• ^ • 

200 
250 
500 
600 
700 
800 
— 
— • 

.^ 

100 
125 
200 
350 
600 
700 
800 
900 
— 
— 
— 
- • 

Vn ' 

— 

75 
100 
220 
270 
300 

aso 
350 
._ 

— . • 

_ 
130 
160 
200 
250 
420 
450 
SOO 
500 

... ^—.:.:{:^ 
• ' " " • ' ' • ' • • ^ • -

•: ' :b0M 

—.. 

• ; ^ o ^ 

: ̂ saa 
^v-^rm 
: .-floo^. 
.: . ' l - ^ ^ i 

^l8 
•••::-9am 

iOO; ^ 
12S 
230 
300 i 

•.^450.:^; 
650 ? 
BOO'i 
900-

— - ; • 

— - • ' • ' : • ' . 

••_. - T L i ^ i f 

Ve' 

— 

__ 
50 
70 

100 
200 
230 
270 
300 
300 
300 

— 
— 
120 
140 
160 
250 
450 
500 
500 

^>«»^: 
t i s o o i ^ 
. ^ S l ^ 

. ^ ^ ^ ' 
. ^^ 

'.•'.. 

^ ^ 5 0 ^ -
M W C ^ 
^^o^p 
€^800?;;. 

•'&Tti'y" 
•SJ^Q : 

l ib 
125 

.•^150^^ 
200" 

.•:'4d0':-
v̂ TOO 

600 
800 

. , 900 
900.. 

Ou t l e t Pressure Range* 
1 psi to 2 psi (Black Spring) 

; 
/ i 

Orff leeSlce f 

VB' 

— 

^ 

— 
— 
-:-
— 
— 
— 
— 
— 

— 
— 

— 

_ 
— 

. • • • • • • - — . • ' 

W^'^r-. •: 
;iVK---.yfiii--

—̂ 
—-

125 
250 

^•400, .. 
* :soo • • 

• • c ; : i L_ " . '•• 
• i : . ' * — . . . . , . 

Wsr"'-'''-

?. . ' ; • ; • - - - • . ' ; ' • 

? . - • — ."' 

',' _' 
125 
250 
400 . 
750 
— 
— 
— 
— 

• • -

Vi." 

— 

125 
250 
400 
450 
— 
— 
— 
— 
— 

— 
— 
120 
250 
400 
500 
650 
— 
—. 

• • • — 

: • - • • — . 

^ ' . • • 

— 
"— 

125 
250 
400 
500 
700 

. . • . . • — • 

• . • S ' . — • 

. . ' - • , . ^ . ' 

. ; • • • 

.̂— 

125 
250 
400 
750 

iooo 
— 
— 
— 
— 

y/ 
—' 

^ 
100 
200 
250 
450 
450 
50a 
— 
—'. 
— 

— 
100 
200 
250 
450 
650 
650 
— 
— 

.. — 
- — • 

^ 
^ 

250 
450 
650 
900 
— 
^ 

100 
200 
250 
500 
900 

1000 
— 
— 
— 

Vi . ' 

— 

_ 
60 

125 
200 
400 
450 
500 
550 
— 
— 

— 
60 

125 
200 
400 
600 
650 
650 
— 
— 

• — 

— 
60 

125 
200 
400 
650 
900 
900 
^ 

^ 

60 
125 
200 
400 
900 
900 

1000 
— 
— 

VB' 

— 

50 
80 

125 
225 
37S 
450 
500 
550 
550 

— 
50' 
80 

125 
250 
400 
500 
650 
650 
650 

— 
—̂ 
—. 
50 
80 

125 
250 
400 
6.S0 
750 
900 
900 

•* 
^ 
^ 
50 
80 

125 
250 
400 
650 
900 

1000 
1000 

/ ^ 

J 
'Capacities are based on tnaxiinurn outlet pressin'e variations as follovvs: i ' ' ^ ~ 

RED and BLUE Springs—1' w.c^ droop or 2* w.c. boost ( - 1 * w.c. or +2" w.c.) ' 
GREEN Spring—2- w.c. droop (-2* w.c.) ORANGE Spring—3' w.c. droop ( - 3 ' w.c.) BLACK Spring—10% droop 

V/ i psi, 1 psi and 2 psi Inlet Pressures apply only to RED and BLUE Springs. 
Last capacity figure in each column indicates maximum allowable Inlet pressure (except for emergency conditions). 

Note: The above performance data is based on normal testing at ZO'F flowing temperature. Changes in perfonnance can 
occur at extreme low flowing temperatures. 
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Maximum Emergency Pressure 
The maximum pressure the regulator Inlet may be subjected 
to under abnormal conditions without causing damage to the 
regulator Is the maximum inlet pressure -t- 50 psi. 

The maximum pressure the diaphragm may be subjected 
to without causing damage to the Intemal parts of the regu
lator Is the set-point +3 psi (set-point Is defined as the outlet 
pressure a regulator Is adjusted to deliver). 

If eittier of the atxive pressure limits are exceeded, the regu
lator must be taken out of service and Inspected. Damaged or 
otherwise unsatisfactory parts must be repaired or replaced. 

The maximum pressure that can be safely contained by the 
diaphreigm case is 10 psi (safely contained means no leakage 
as well as no bursting). 

Before using any of the above data, make sure this entire 
section is cleariy understood. 

o 
Orif lce 

Size 

1/8' 
3/16" 
1/4' 

5/16" 
3 /8 ' 

For Fult Capacity Relief 

A 
26 psig 
9 psig 
5 psig 
4 psig 
3 psig 

B 
73 psig 
24 psig 
14 psig 
11 psig 
8 psig 

A—Outlet pressure will not exceed 1 psi. 
B—Outlet pressure will not exceed 2 psi. 
Note: Above data based on 5'-8Vi' w.c. (blue) spring. 

lyplcal Intemal Relief Wilve (IRV) 
Performance Curves 

V16 
Orifice Size (Inches) 
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0 10 20 30 40 50 60 70 80 90 ICXJ n o 120 
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Othe^Gases 
Thei 043 Service Regulator Is mainly used on natural gas 
services; however, this regulator will perform equally as well 
on-otiier gases. When using the 043 Regulator on other 
gases, the regulator capacities must be acQusted using the 
:|ollowing correction factors. 

^ ^ of Gas Correctton Factor 
^^tiecfflcgravnyLO) 0.77 
Preparw (specific gravity 1.53) 0.63 

, 1350 BTU Propane-Air Mixture 
^t;^peclfle gravtty 1.20) 0.71 
NItragen (specific gravity 0.97) 0.79 
Dry COt (specific gravity 1.52) 0.63 

For otiier non corrosive gases use the following formula: 

Correction Factor s i 0.60 

Specific gravity of the gas 

For use with geises not listed atx>ve, please contact your 
Equimeter representative or Industrial Distributor for recom
mendations. 
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[9] F o r ou tdoor ins ta l la t ions, i t is recommended t ha t t he 
regu la to r l ie ins ta l led so t l ia t t he regulator v e n t faces * 
d o w n w a r d t o avo id t he poten t ia l f o r w a t e r ' o r p t l i e r i 
f o r e i g n mat te r en te r ing t h e regulator and i n t e r f e r i n g ^ 
w i t h the p roper opera t ion o f t h e reguIatoriFo-^^r?^?'^'*"^ ' 

Condensed Parts List 

CAUTION 

Regulators are pressure control devices w l t h i 
numerous moving parts subject to wearthat 

Is depiendent upon particularoperaiUiig''^ 
conditions. To assure contlhuous^satisfacidiy, 

operation, aperiodic l i fspect ioi ischedulOJ^ 
must be adhered to Witft t/ie ffequen^^ 
Inspection determliieid by^tiie^semritydf^^ 

service and appllcablSlaWslimdTtigulatiorist 
••-': • •".•'•:--.v : . • •'.• .• ••;.«:v<i: i=ac*?'te?*ity<«-.*?--M^-' '--^f '- :-Si i ' 

SpijBK 

o 

-'Sehf Icing K̂  ^ s.^,yv,..:>;^;^^g^^p^*u;^ 
l U Fo r access to valve (10) and pr i f iMl [8), remove 8crews;(2)jg: 

v. a n d remove diaphragm case assembly f ^ body. Or i f ice '^ 
• ^••^(8)'un9ariwOT 

W h e n removing and replacing the orifice t>e careful to' 
,. u s e a ^ ' hex M c k a t wrencir ths^^^ 
l i l T i l s socket mi l i^ ' t ie s h a i p ^ ^ M ^ ^ ^ m . . f t : - Ibs,bt 

as Best-

m^ 
rehfiove': 

(16) or 
in ttieir, 

, ienedeven^] 
"^irtairiTetrat-

theregu-j 

Descr ipt ion 

Hex Washer Hd., Indented, Screw; 
%"-20x%" 

Teti-aseal(orO-Rlng) 1%" x lyw" 
;"3ealCap • •'. 
Adjustment Spring Elutton . 
Spring—See T&ble •"^'S^ v;; 

R . Hd; Sti. Mach. Scrisw >-f : 
#10-24 xVi " 

Orifice, %" aluminum i r r^ ; , 
.prifice, Yn' a l u m l m i i n ^ . 
fOrifice, %" alumiriumt 
sprifice, Vis'alumlnum 
xQrifice, 14f alurinlniirn. 

m Deflector; ; V ; ^ p ^ ^ ^ ^ ^ § | ; ^ 
Valve & Stem Assei 
Diaphragm AssembI 

Relief Valve 0i=lVO^--^evn^ 
No. 16 Top DiaphragmjC&e only 

Part 
Number 

950139 
904076 

143-08-005-03 
143-08-009-00 

919755 
143:08-023-18 
143:08:023-17 

^T43;<»023aP 
;••,•• :•.;..-, j . ' . - . - iw»» i«* ' - i . . i , 

,14308-078^00 
^11-00> 
- (**?'. 

plp|ng| 
ioassuret 

eT'regulator' 
lock-up. The 

LS^maxImum;, 
, ^ W^ codes,: 
'^Id^tandards.j 
Ion could be a ' 

vdevlce or any;-; 

fempera tu^ l f f iSr^^^^ 
The 043 Service Regulator can be used for flowing tempera
tures from p2q»i='to ISfloR" • F 

Buried Service ^ 
The 043 Service Regulator Is not recommended for buried 
service. 

1umbef;ji#'g 

gl43:0&:021-p0: 
f43«Sjb2t-01; 

i ^&5Ki :o2 
f143PbW)21-03i 
143 )̂8-021-06 

SiffiliftiM^ 

043-182 

m^MM 

' ^ a n d a n i Regulator 
Standard Regulator 
Regulator with 
Internal Relief (IRV) 

mm 

1/4-

3/4" 

y*" 

iPfpe 
Sizes 

y z & i " 

Va", 
y4" & 1" 

Body 

Angle 

Straight 
Through 

'-••ir'ilti'Si---'., ' 

: '0jrirt - ; 
.•.••i?i.>-i • 
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o ;,?VtS>:i3^ 

iem 
l a ^ e j 

i-iS-ji 
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la tdrs i^^ j ; - :^ ;^^ 
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'v:r'.:'.'7r-'^'I 

• 0 « ^ 
-^'tiof'^^ 

iM 

^gu |a 
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lire: 

M%3? 

snfl 

fiSî m-

'damage :snd^'pc^b^ 

notexpcee^eTi^iaator 

, 2. V .;Aî |uiaK>rs: nuuiu 
haying: a'dia^^ : dtamlix^ 

;dh^beKm^ 
set the| saaileid u^ jb l 
higher-tlian-ttiien 
rnaqirtadlucid for 

3fe 

j^H^i 

l ^ J 
^ S ^ ' 

[if,.iJ;&;t,5.7*:J!^t*jj,tig-i-C*-J-.0-'-
' I h x n damage t>y velvdes or other out-

:shij '"^iS riiitots: 

V;'Ju^.';-;Si^ 

3 

*DOIiI| 

'y*?-̂ ' 
• .« f i • 'K^ , 'V- 'JV-V5 ' I 'V '& j ' . i?^.- ' ' • • ' • • , ' •..'•V 

I N g X p l l j ^ l ^ 

i n ^ H ^ ^ ^ P ^ ^ ^ ^ ^ T ^ ^ ^ I ^ M ^ i v r a r n g : , i t . ' . | | ^ ^ p 

are'afiyquestiohs.'piTbTO 

't-î s -•i«?ii 

ms?% 

mi 
m 

TiOtnLETI 

^ ^ i .vi'iii'iî "-"":: 

'f*F- :;':,.^iSK.. •, iioll-'vj". 

' i ' \ > V >"^.*'-.*C>' 

tion£'are:^noFi!D}( 
••'•••-*.^«*;{..vr.'l.jvJ.' 

.'UMake sure the inlat arid Outlet connections arecoiTect;.Hic 
—in9^nrJ^<^J3ltt@j{!@guIatprlnleL'<Jlie 

'''^^••"^ • cbmTOtioire'';™ good piping 
pradticis and be free of eixce'ss thread'angagement. (per 

^' ANSI B1.20.1). Apply pipe joint sealant to male threads only. 

V:̂ 6;> Tighten flanged joints eyenly. 

^-r^I^i iM^S^Mw^^^l^ the regulator is correctiy 
•wtiwQnipiyffawitn^aifHJerBnerit'sflS _. j j .. ••?. . ...: •..•':. . 
Vfede^. S^ loc^ fanr^^^ ; : :^: connected, adequately supported and pipe joints are tigh^ 

Equlmete^.sales'onice '̂K^ .„ 
.:'•• •< * ' - ' > l t . ' - . ^ - . ^ ' f ' .^M•':*'*A''dK£^*•5ttStSb*-•3c^.*--

2. . Installatipn; '•openatiori,|maintenance, and service must be 
donig only'by qualifieci p a | & n s ? ^ i ^ 
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Aluminum Body Solenoid Valve 
Direct Acting and Pilot Operated • 2/3" to 3" N.P.T. 

B0M#_7(o 
^ ' - . w ^ ' 

O 

Specifications 
Solenoid Enclosures.- Valvxrs listed in 
tills scries have cither Red-Hat metal 
solenoid enclosures (ir Red-Hat II 
molded cpoxy solenoids. Red-Hat II 
valx'cs arc identified by tiie change 
letter " C in their catalog numbers. 
e.g.. 8040Gt0. and arc shown in red. 
S tandard Enclosures: 
Red-Hat — Type I Cencral Purpose 
Red-Hat II —Types I. 2. 3. .<S. 4 and 
4X Combination General Purpose and 
Watertight. 

Op t iona l Enclosures: 
Rcd-Hat—Types 3. 7 and 9 
Combitution Explosionpruofand 
RaintighL To order, add prefix "EF" to 
catalog number. (Except Catalog 
Numbers EF82I5A40. EF»2I5A.9<) and 
EF82I5B93)' 

Rcd-Hat II — Types 3. .33.4. 4X. 6.6P, 
" i ^ y and 9 Combitution Explosionproof 

and VCteertighL To order, add prefix 
'EF" to catalog numtx:r. 
Additional constructions arc available 
The Optional Electrical Features 
Section, page 11. contains 

SPEaHCATIONS 

K̂  

descriptions and ordering information 
for Open Frame Solenoids • Junction 
Box Enclosures • i*anel Mount 
ConstructionSu 

ElectricaL Standard Voltages: 
24. 120. 2-iO. 480 volts. AC. (M Hz (or 
IJO. 220 wi ts . AC 30 Hz) 

6. 12. 2-i. 120. 240 volts. DC 

Other \-oItages arc available when 
required. 

Coil: Continuous duty molded Cla.s.s 
B or F. as listed. 

Nominal Ambient Temperature 
Ranges: Rcd-Hat and Red-Hat II 
Valves/AC Ck>nstniction: 32''E to I25*'E 

Red-Hat Valve-s/DC Cxinstruction: 32"E 
to "TTF. (I04"E occasionally). 

Red-Hat II Valws/OC Clonstruction: 
32"E to H W E 

Refer to Engineering Section for 
deuils. 

Valve Parts in Contact with Fluids: 
Ikxiy—Aluminum 
Seals. Diaphragms and Di.scs — 
Buna-N" 
I>i.sc Holder—Nvlon ( Ki.l and 11.6 

watt Normally Open <inly) 
Core <iuide — Acetal 
Rider Rings—Filled Teflon* 
Core and Plugnut — 430F sji.. Silicone 
.Steel ( 8 2 I S A 4 ( ) and 82I5A90) 
Springs—.302 s.s. 
Shading Coil — Ck»pper 

Appro\'aIs: CSA. certified. UL listed as 
indicated. FM appn)ved( Normally 
Closed valves only, except Catalog 
Numlx-rs 82I ' ;A9(I and 8 2 I 5 A 4 ( ) ) 

Refer in Hnginccring Section for 
details. 

Ordering Information: 
Important: We must haw catalog 
numlKT. voltage and Hertz, operating 
pressure and fluid handled. Use 
strainers with solenoid x'alvtrs. 
'DulNnii (UI. irKloiiark 

3 

vi 

Pipe 
Size 
(ins.) 

Orifice 
Size 
(ia*.) 

C« 
Rmr 

Fictor 

OpenUog Preoare Diftefcalial 

(Pd) 

Mlo. 

Max. AC 

Air -Fad 

M I X . DC 

Mr-Fuel 
Gas 

• • • • • • 

Hn. 
HBidTemp. 

"F. 

AC OC 

NORMALLY CLOSED ( O o s e d «vhen de-«nerglze<l) 

'A 

V4 

V I 

Vi 
Va 

M. 

V. 

1 

1 ' / , 

I'/I 

2 

2'A 

V< 

Vi 

Vi 
V4 

V< 

V« 

V. 

• V . 

V. 

V, 

IV i 

IVi 

IV i 

2V« 

3 

1.0 

I.I 

1 2 

3.4 

3.5 

r 1 

4.4 

—« 

5.1 ' 

5 ,1 

21 

32 

35 

CO 

i'i7 

0 

0 

0 

0 

5 

n 

0 

s_..„ 
0 

0 

5 

0 

0 

0 

0 

0 

IS 

15 

15 

SO 

12S 

*» 
SO 

17S 

2 

50 

125 

25 

25 

25 

25 

5 ' 

— 
— 

25 

125 

25 

25 

125 

25 

25 

25 

15 

— 

125 

125 

125 
125 
125 
4 ^ r 

125 
17S 

125 
125 
125 

125 

125 

125 

125 

IPS 

— 
— 

104 
104 

104 
- 4 0 4 

104 
104 

77 

77 

77 

77 

SUndatri Solenoid Eadosores 
Red-Hat-Trpel 

Red-Hal O-Trpes 1. ^ 3.3S. 4 and 4X 

Alviniiiinn Bodf 

Cauieg 
Number 

8040GS 

8040G7 

8040G8 
8215GI0 
82ISGt® 

82I5G20. 
— 0 2 1 0 0 2 0 ' 

Coostr. 
Ret Re. 

UL 
Listing 

Wan Rallag/ 
etas* e( Con 

Insolation 

® 

AC 

11 

11 

11 

2 
1 

I3A 
2 
1 

8040G23 ' 138 
8215G30 < 
8215G3© 3 

8215B50 6) 

8215860 & j 

i,2\^7Q^ • 

6 

6 

6 

8215880 .«. 7 

o 

0 

o 

o 

o 

6.1/F 

6.1/F 

6.1/F 
10.1/F 
6.1/F 

0 ' 1 0 \ i f—1 
o ' 10.1/F 

0 \ ci-r-j 
o '• 10.1/f 

o • 10.1/F 

o ! 6.1/ f 

o ]_»5."I/F 

0 I 
o 

- i . 

OC 

— 
— 

W.Blf 
11.6/F 

11.6/F 
1 1 . 6 t f — 

11.6/F 
11.6/F 

14.9/B 

154/F I 14.9/B 

15.4/F 1 14.9/8 

0 r 15.4/f ! '<-3'» 

o ; 28.2/f i -

file:///-oItages


Air Intake Filters and Filter Silencers 

A i r In take Fi l ter and Fi l ter Silencer 
The Series F64 Air Intake Rlter and Filter Silencer is 
designed to mount directly on the inlet of an engine, 
blower or compressor. It will provide 16dB to 20dB noise 
reduction and the paper filter media has an efficiency of 
99% on 1 micron particles. 

SERVICE UFE & CLEANING: The service life of the ele
ment is dependent upon the surrounding environment and 
cannot t>e predicted. 

To prevent COLLAPSING of the filter element, STOD
DARD SILENCERS recommends the differential pressure 

across the filter element NOT exceed 15 inches of water 
column. Positive indication that the element requires 
cleaning or replacement can t>e provided with STODDARD 
SILENCERS model A4O-108 Pressure Drop Indicator, at 
an extra charge. 

To extend service life, rap element gently to dislodge accu
mulated dirt. An alternate method is to direct compressed 
air (75 PSIG max) through the element opposite to the 
direction of air flow. THE FILTER ELEMENT MUST EVEN
TUALLY BE REPLACED. 

ALTERNATE FILTRATION MEDIA 
AVAILABLE FOR F64 

Cleanable Polyester Felt - 9dK on 3 micron partfcies 
Galvanized Wire Mesh - 909t on 10 micron particles 

(when oil wetted) 

o J3 » 
-o 

Typical Attenuation Curve 

2 to 
LU t 
< 

y 
/ 

• ^ 
" ^ ^ 

IK 3K 4K 8K 

OCTAVE BAND CENTER FREQUBMCY (Hz) F64 shown with optional A40-108 Pressure Drop Indicator. 

¥64 S e r i e s 

3 

and 14" are RLTERS only 



^ i^ECcO ROTRON 

DR404 
QRegenerative Blower 

O 

FEATURES 
• M a n u f a c t u r e d in t h e USA 
• Maximum flow 98 SCFM 
• Maximum pressure 66" WG 
• Maximum vacuum 3.6* Hg 
• 1.0 HP standard 
• B l o w e r c o n s t r u c t i o n — c a s t a l u m i n u m hous ing , 

impe l l e r a n d c o v e r 
• In let a n d ou t le t in ternal muf f l i ng 
• N o i s e levet w i t h i n O S H A s t a n d a r d s 
• Weight 61 lbs. (27.5 Kg) 

ACCESSORIES 
• Extennal mu f f l e r s 
• S l i p - o n f l anges 
• in1al<e ft i ters 
• For deta i ls s e e Accesso r i es S e c t i o n 

opnoNS 
• S m a l l e r h o r s e p o w e r moto rs 
• 5 7 5 - v o l t a n d exp los ion -p roo f m o t o r s 
• S u r f a c e t r ea tmen t o r p la t ing 
• S i n g l e o r t h r e e p h a s e mo to rs 
• S e a l e d b l o w e r a s s e m b l y 
• B e l t d r i ve (moto r tess ) m o d e l ; 

fo r de ta i l s s e e R e m o t e Dr ive S e c t i o n 
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O 
DR 404 

Regenerative Blower 

3.»1 
M.31 

\lVt-11V*HPSC. 
THREAD 

.JS. OU 
ii.sa 

W m o HOLES 

dOMENSKMS: H 

TOLERANCES: J O t ^ ^ g ' 

. X X X ± ^ 0 0 
MO 

(UNLESS NOTED) 

S 7 4 0 

fO 

M o i M 
DfM04AL72M 
OR404AII72M 

OR404ARS8M 

L t in.)* J O 
1 3 J 0 . 
tSJSS 
n.so 
M J O 
16L43 

L(mni)±8 
343 
395 
343 
343 
417 

T O n J x i i r 
S.25 
6.75 
5 . K 
a 2 5 
a75 

1(n>m)±2 
••• 1 3 3 

=^-171 
133 
133 
171 

H(biL)±i)6 
4.2S 
SJ5 
4.2S 
4.25 
S.25 

H(inm)x2 
108 
133 

we 
108 
133 

J A ; ^ CAPACmmijOCATIONTEFCI PHASE MOTORS 
ra . . ^ coNPurrBOXLoamomyiioTOw.cowtiuNS 
L l > ^ JSBCHPIPETKPCONNECIORHOLE 
[ c ^ TERJBmU. BOX TEFC IITRJ7WCH CONN. HOLE 

NOTES: 
Olacatf d lmaiMlon* may dUlar. 
Consul l factory tor d iaeai t d i m o n i l o m . 
SpacHIcatloiis Mibjoct to Chang* tr lHiout netleo. 

SPECIHCATIONS 
^ 

MODEL 
Part No. 
Motor Enclosure Type 
Motor Horsepower 
Voltage' 
Phase 
Frequency'(Hr) 
Insulation Class* 
NEMA Rated Motor Amps 
Service Factor 
Locked Rotor Amps 
Max. Blower Amps 
Recommended NEMA Starter Size 
Weight (lbs/Kg) 
Blower Limitations for Continuous 
Duty (60 Hz/50 Hz) 
Max Pressure-In. of water 
Max. Suction-ln. of water 
Min. Flow-Pressure-SCFM 
Min. Flow-Suction-SCFM 

DR404AL72M 
-037406 
lEFC 

1.0 
2G€f 230/460 

3 
- 60 
^ - F 

3.Z5-3.4/1.7 
1.15 

M9/9.5 
'3.42/1.71 

00/00 
^61/28 

- 56/42 
49/38 
0/0 

~ 0/0 

DR404AR72M 
037409 

XP 
1.0 

230/460 . 
3 

60 
B 

3.4/1.7 
1.0 

19/9.5 
342/1.71 

00/00 
76/35 

56/42 
49/38 
0/0 
0/0 

DR404AL86M 
037408 
TEFC 

1.0 
575 
3 

60 
F 
1.4 
1.15 
76 
1.4 
00 

61/28 

56 (60 Hz) 
49 (60 Hz) 
0(60 Hz) 
0(60 Hz) 

DR404AL58M 
037407 
TEFC 

1.0 
115/230 

f 
60 
F 

12/6 
1.25 

70/35 
14.5/7.25 

0/dO 
75/34 

56/42 
49/38 
0/0 
0/0 

DR404AR56M 
037410 

XP 
1.0 

115/230 
1 

60 
B 

12/6 
1.0 

70/35 
14.5/7.25 

0/00. 
89/40 

56/42 
49/38 

0/0 
0/0 

ty 'All 3 phase motora are lactsry tesled and certified lo operate on 200-230/4Sb VAC-3 ph-eo Hz and 220-240/380-415 VAC-3 ph-SO Hz. M 1 phase 
molofa are bctory tested and cartiTiad to operate on 11S/230 WC-1 ph-eO Hz and 220-240 VAC-1 ph-50 Hz. 

fMaxknum operating temperatures: Motor winding temperature (winding rise plus amiiient) shotM not exceed 140*0 lor Class F insulation or 1 lO'C 
•or Class B insulaflon. Blower outlet air temperature should not exceed I40*C (air temperature rise plus ambient). 

EG&G ROTRON, SAUGERTIES. N.Y. 12477 • 914/246-3401 
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GENERAL INSTALLATION INSTRUCTIONS 

ION TECHNICAL MOTOR DIVISION 
-GENERATIVE BLOWER GROUP 

75 North Street 
Saugerties, New York 12477 
Phone: (914) 246-3401 
Fax: (914) 246-3802 

Rotron Regenerative Blowers 

o 

(3 

Installation Instructions for SL DR. EN. CP. and HiE Series Blowers 

1. Bolt It Down - Any blower must be secured against movement prior fd starting or testing to 
prevent injury or damage. The blower does r)ot.yibrate much more than a standard electric 
motor. ; 

2. Filtration - All blowers should be filtered prior to starting. Care must be taken so that no 
foreign material enters the blower. If foreign material does enter the blower, it could cause 
intemal damage OF may exit at extremely high velocity. 

Should excessive amounts of material pass through the blower, it is suggested that the 
cover(s) and impeller(s) be removed periodically and cleaned to avoid impeller imbalance. 
Impeller imbalance greatly speeds bearing wear, thus reducing blower life. Disassembling 
the blower will vojd warranty, so contact the factory for cleaning authorization. 

3. Support the Piping - The blower flanges and nozzles are designed as connection points 
only and are not designed to be support members. 

Caution: Plastic piping should not be used on blowers larger than 1 HP that are operating 
near their maximum pressure or suction point Blower housing and nearby piping 
temperatures can exceed 200°F. Access by personnel to the housing or nearby 
piping should b6 limited, guarded, or marked, to prevent danger of bums. 

4. Wiring - Blowers must be wired and protected/fused in accordance with local and national 
electrical codes. All blowers must be grounded to prevent electrical shock. SIb-§io.or time 
delay fuses should be used to bypass the first second of start-up amperage^ . 

5. Pressure/Suction Maximums - The maximum pressure and/or suction listed on the model 
label should not be exceeded. This can be monitored by means of a pressure or suction 
gage (available from Rotron), installed in the piping at the blower outlet or inlet. Also, if 
problems do arise, the Rotron Application Engineering staff will need to kripw the operating 
pressure/suction to properly diagnose the problem. 

3. Excess Air - Bleed excess air off. DO NOT throttle to reduce flow. When bleeding off 
excess air, the blower draws less power and runs cooler. 

Note: Remote Drive (Motorless) Blowers - Properly designed and installed guards should 
t be used on all belts, pulleys, couplings, etc. Observe maximum remote drive speed 

allowable. Due to the range of uses, drive guards are the responsibility ofthe customer or 
user. Beits should be tensloned using belt gauge. 

Revised 1/26/95 
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KINEMAX® Gas or Oil Burners 

1-1/2* Series "G ' KINEMAX* Bumers with spark ignitor, optional pitot gas adjustable orifice, and arranged for U Vscanner mounting. 
Standard refractoiy block is shown in bad^round and burner equipped with seal and support assembly in foreground. 

• Stir up the heat in your furnace with exit velodties up to 275 ft/sec (185 MPH) to promote 
workload heat penetration and better temperature uniformity 

• Operate on-ratio, with excess fuel, or with excess air to meet the specific demands of your 
combustion process needs 

• Burn most clean, low pressure gaseous fuels or #2 light oil with only 8-16 ounce 
combustion air pressures 

• 48:1 turndown capability promotes faster bring-up times without temperature override 

• Maximum application flexibility provided with six different sizes and capabilities up to 
8.400,000 Btu/hr per bumer 

• Lower fuel consumption by using preheated combustion air up to 800°F (427''C) 

• Lightweight refractory-less burner with stainless steel combustion sleeve for air heating 
applications 

• Alternate refractory block materials for chamber temperatures up to SOOO'F (1649''C) 

' -moii |BOM#_jLi4/2d_ 

C O R P O R A T I O N 201 East 18th street, P.O. Box 2068, Muncle, Indiana, 47307-0068. Phone: (317) 284-3304 
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o KINEMAX® Burner ̂ 0M# Ji5 
/^^ 

Principle of Operation 
with Series "G" KINEMAX* Bumers, 

combustion air enters the bumer txxly and 
is swirled out Into the bumer bk>ck (or 
sleeve) through the intemal air orifice plate. 

Low pressure gas enters the burner 
body and exits to the block through 
machined ports in the gas nozzle. 

The gas and air are intimately mixed in 
the cast bumer block tunnel. The spark 
ignitor is pos'ittoned to intersect the fuel/air 
mixture directly in front of the nozzle face. 

Pilot gas is introduced directly t>ehlnd the 
gas ports in the gas nozzle and essentially 
flows through to the bumer block through 
the same ports as does the main gas. The 
"pilot" capacity is the minimum firing rate of 
the KINEMAX* Bumer. 

With Series "C" KINEMAX* Bumers, 
combustion air enters the bumer body and 

C
is swiried out into the bumer block (or 
)leeve) through the air orifice plate. Low 
'.ressure gas enters the body and exits to 

[he bh7ck/sleeve through the gas tube and 
nozzle. 

For light oil flrlng, the #2 oil enters 
through the strainer and oil tube going to the 
oil spinner nozzle where the stream of liquid 
oil is atomized by the atomizing air directly in 
front of the spari< ignitor. 

Gas for the pilot comes in through a 
separate inlet in the gas body and f tows 
down the gas tube where it spins out the 
face of the gas nozzle in front of the spari< 
ignitor. 

Series "G" KINEMAX* Burners 
for gas only firing 

Pilot 
Gas 

Gas Inlet Inlet 

Spark Gas 
Ignitor Nozzle 

Combustion j 
Air Inlet 

> aa da o a o o o 
o<ro<ro<rb<fD< 

o j \ o2\ a a aa aa o j i ot\ a 
<yB<>ooooo<rooo<fo< 
- - aa a a a a o a e - - - -^ 

f r i r^- ' ^ ' '*̂ ~ Retractocy 
Air Orifice Block 

Rate 

' C " KINEMAX* Burners 
for gas/oil firing 

Spaik 
ignitor 

^Refiactary 
Block 

(option) 

KINEMAX* Burners provide a higher velocity 
stream of hot combustton gases that promote circula
tion within your furnace or lehr, improving both 
temperature uniformity and woridoad penetration. 

When used in conjunction with Maxon's MICRO-
RATIO* Control Valves, a KINEMAX* Bumer may be 
adjusted to fire on-ratio throughout the firing range or 

D AQRDON 
.© 

set to give a choice t>etween "on-ratto" and "excess 
air", or "excess fuel" firing. As high as 4700% excess 
air is possible at minimum capacity. 

Maxon catalog bulletin 
7000 describes MICRO-
RATIO* Control Valves which 
throttle air and fuel volumes 
to the KINEMAX* Burner. 

3/91 

C O R P O R A T I O N 201 East 18th street, P.O. Box 2068, Muncie, Indiana, 47307-0068. Phone: (317) 284-3304 
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Capacity/Selection Data 

AH KINEMAX* Bumers can be fired on-ratio, 
excess fuel, or with excess air. They include built-in 
test port connections for simplified start-up and 
adjustments, spark ignitor and a raw gas nozzle-
mixing pilot. 

Performance data is provided in the table below. 
Raw gas nozzle-mixing pilot requires natural gas 

be regulated separately and supplied to the pilot gas 
inlet connection at 3-4' wc differential gas pressure. 
Pilot capacity is that which gives reliable light-off with 
3' wc natural gas pressure and a combustion air 
differential pressure of 0.1' wc. To light off with full 
excess air requires considerably higher gas 
pressures. 

Minimums are based on an air differenticd of 0.1' 
wc and include excess air. Minimums increase if on-
ratio adjustment is required, or if the burner is to be 
ignited with full excess air. 

h 

S 

Performance limits show the maximum excess air 
ratio possible at minimum firing rate. 

Maximum capacity is a function of differential air 
pressure supplied to the bumer air inlet as read 
between air test connection and combustion chamber. 
Combustion air blower rating must be sized to allow 
for manifolding pressure losses. 

Fuel supply differential pressures (read between 
gas test connection and combustion chamber) are 
shown for both natural gas and propane. 

Rame geometry is also shown in tables. Rame 
remains within the KINEMAX* Burner's refractory 
block at lower firing rates. The flame geometry shown 
is measured from the end of bumer block at maximum 
rated capacitjc 

BOM# >̂̂  I 
Capacrtles/Specifications for 1-1/2" -

Per fonnance 
1 Factors 

Capac i t ies 
(1000's Btu/hr) 

Per formance 
U m K s w i t h fu l l 

e x c e s s air 

C o m b u s t i o n a i r 
formaximLnn 

Di f ferent ia l gas 
p ressu re requi red 

for max imum capacity 

F lame geomet ry 

4" Series "G 
B u m e r Size 

Combus t i on air 
d i f ferent ia l pressure 

osi 
inchwc 

Maximum 

•Maximum with SOO'F preheated 
combustion air 

On-rat io p l IotAnlnimum 

Pl lot^mlnlmum wHh 
approximately 75% excess air 

T u r n d o w n rat io 
with 75% excess air 

M i n i m u m capac i ty t o l igh t 
burner (1000's Btumr) 

Percent excess a i r 

T u m d o w n rat io 
with fuO excess air 

v o l u m e requ i red (SCFM) 
capacity (no excess air) 

Natural gas finches w.c.) 

Propane gas (inches w.c.) 

Length finches) 

Diameter finches) 

" KINEMAX* (G 
1-1/2* Series "G" 

15 

26 

,550 

355 

11 

19 

470 

305 

7 

12 

375 

245. 

as only) Bumers 
2 " Series " G " 

15 

26 

1000 

650 

11 

19 

880 

570 

7 

12 

700 

4,'i5 

30 

20 

27.5:1 50 :1 

36 

2600 

16:1 

92 

4.2 

1.7 

8 

6 

2200 

13:1 

79 

3.1 

1.3 

6 

5 

iflon, 

11:1 

63r 

2 

0.8 

4 

;^9nn 

29 :1 

167 

4.2 

1.7 

14 

4 6 

3400 

25 :1 

147 

3.2 

1.3 

10 

2700 

20 :1 

117 

2.1 

0.8 

B 

S 4 | 

3 " Series " G " 

15 

SB 

2400 

LSfiO 

11 

19 

2000 

1300 

7 

12 

1800 

1040 

40 

25 

96 :1 

SO 

4700 

48:1 

400 

3.8 

1.5 

2H 

12 

3900 

40 :1 

334 

2.8 

1.1 

18 

10 

3100 

32 :1 

267 

1.8 

0.7 

12 

4 " S e r l e s " G " | 

15 

26 

4000 

PfiOO 

11 

19 

3400 

??05 

7 

12 

2700 

1750 

50 

30 

133:1 

100 

3900 

40:1 

667 

3.2 

1.3 

40 

8 15 

3300 

34 :1 

567 

2.3 

0.9 

30 

12 

?mo 

27 A 

450 

1.S 

0.6 

24 

10 

.p^4cH 

MAiqON 
CORF»ORATIOr«J 

Maxon pracffeos « pollcf o l coatlauout piadiKt Impmnmtt i t It n s o r v n Ihe rtglu to altm tpaeglcaltam without prior noUca. 



Q Honeywell 

Q 

Q 

THE Q624A IS A SOUD STATE SPARK GENERATOR 
(TRANSFORMER) FOR USE ON COMMERCIAL OR 
INDUSTRIAL GAS BURNERS. 

a Ignltas gas pSots with spaik gaps up to 1/4 inch [6.5 
mOlimater]. 

a 15,000 peak voltage for refiablengtitafr. 

a Prevents detectbn of the ignition spark when propetfy 
applied in a flame detection system with the C7027, 
07035, or C7044 WRnipeeper Ufliaynlet Flame Detector. 

D Ignition spark and uftravtolet detector are synchro
nized by the altemating current supply voltage; spark 
occurs on one half of the ac cyde arid detector operates 
on the opposite half cyde. 

a Recommended for interrupted ignitbn applications 
only. 

a Mounts in the same space used by conventional igni
tion transformer. 

a Q624 mounting holes are the same as standard 
transformers (no adapter plate required). 

Q Impervious to humidity up to 95 percent relative 
humidity. 

a Weighs 3 pounds [1.4 kilograms] versus 6-MZ pounds 
[3.9 kilograms] for standard transformers. 

RG. 
2-89 

Form Number 60-2049-6 
© Honeywell Inc. 1989 
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lPEMi0Atl6JjS 
IMPORTANT-

E SPECIRCATIONS GIVEN IN THIS PUBUCATION DO NOT INCLUDE NORMAL MANUFACTURING TOlfR. 
"ANCES. THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY ALSO TWS 
PRODUCT IS TESTED AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS. AND SOME MINOR 
DIFFERENCES IN PERFORMANCE CAN BE EXPECTED F THOSE CONDITIONS ARE CHANGED 

MODELS: 
Q624A SoHd State Spark Generator. 

Q624A10G6 with quick-connect high voltage 
electrode. 

Q624A1014 with threaded terminal nut high voltage 
electrode. 

ELECTRICAL RATINGS: 
Voltage and Frequency—120 volts, 60 Hz. 
Output Voltage—10,000 volts. 
Primary VA Rating—€6 VA at 120 volts. 

SPARK CHARACTERISTICS: 
Firing Rate—60 sparks pd'&&xind. 
Voltage peak-to-peak—2j0ioe volts nonslnisoidaL 
Rring cyde peak voltage—15,000 volts ± 500 volts, 

open drcu'iL 
Energy Discharge—200 millijoules per spark. 
Discharge Time—0.3 milliseconds per spark. 
Power Dissipation—approximately 12 watts par 

second. 

RG i--Q624A DIMB4SIONS, IN INCHES [mm IN BRACKETS]. 

WHEN PURCHASING REPLACEMENT AND JMODERNIZATION PRODUCTS FROM YOUR TRADEUNE 
WHOtESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERlNGllUilffiER, OR S P E C f f Y ^ ; ^ 

1 . SUPER TRADEUI^ order n u n ^ . . ; : 2:. A(X»ssorles, if desired. 

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION INFORMATION. OR WOULD UKE 
TO COMMENT ON OUR PRODUCTS OR SERVICES^ PLEASE WRITE OR PHONE: 

1 . YOUR LOCAL HONEYWELL BUILDING CONTROLS OFRCE (CHECK WHITE RAGES OF PHONE 
DIRECTORY). ' ' - ^ ' 

2. BUILDING CONTROLS DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLJS, MINNESOTA 55422-4386 (612)542-7500 

(IN CANADA-HONEYWELL LIMITED/HONEYWELL UMITEE, 740 ELLESMERE ROAD, SCARBOR
OUGH, ONTARIO M1P 2V9). INTERNATIONAL SALES AND SERVICE OFHCES IN ALL PRICIPAL 
aT lES OF THE WORLD. 

•Mi 

••I '^j 
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MAXIMUM HIGH VOLTAGE LEAD LENGTH: 15 FEET 
[4.6 meters]. 

MAXIMUM SPARK GAP: 1/4 inch [6.5 millimeter]. 
AMBIENT TEMPERATURE RATING: -40" to +125''F 

[^W" to +52''C]. 
MAXIMUM AMBIENT HUMIDITY: 95 percent RH. 
TYPE OF SERVICE: All types of gas ignitfon; not recom

mended for use when igniting oi l 
MOUNTING: Surface; see Fig.1. 
WEIGHT: 3 pounds [1.4 kitograms]. 
APPROVALS: 

UNDERWRITERS LABORATORIES INC. COMPO
NENT RECOGNIZED: RIe No. MH7453. Guide 
No. JHYR2; tested and accepted for use in ambi
ent temperatures ranging from -40° to +125'F 
[-40» to + 52<'C]. 

CANADIAN STANDARDS ASSOCIATION CERTI
FIED: RIe No. LRl 620. 

AMERICAN GAS ASSOCIATION DESIGN CERTI
FIED: Certificate No. G-140.401. 

ACCESSORIES: 
1. C7005 Gas Pilot—^with ignition electrode (see 

Rame Safeguard Catatog, form 70-8908). 

2. Q179 Gas Pilot—with ignhnn electrode (see Flame 
Safeguard Catatog). 

3. RI 061012 Ignition Cable (specify length)—rated at 
350'F[177'CJ. 

4. 134666 Insulator—may be used to cover terminal, 
to prevent contamination, and to give added terminal pro-
ted'on. 

WHEN INSTALLING THIS PRODUCT-. 
1. Read these instructions carefully. Failure to follow 

them could damage the produd or cause a hazardous 
condition. 

2. Check the ratings given in the instrudions and on 
the produd to make sure the produd is suitable fbr your 
application. 

3. Installer must be a trained, experienced, flame 
safeguard control technidan. 

4. After installation is complete, check out product 
operation as provkied in these instrudnns. 

CAUTION 

1. Disconnect power supply before beginning 
installation to prevent eledrical shock and 
equipment damage. 

2. All wiring must comply with applicable tocal 
eledrical codes, ordinances, and regulations. 

3. Voltage and frequency of the power supply cort-
neded to this device must be 120 volts, 60 Hz. 

4. Be sure the mounting chassis of the Q624A is 
properly grounded. 

' '^•••••'-'WMmm-'-M--
< . * < • ; - " < ! " n . " ' r > " " r W ? / i , ^ ' / ^ - ? , " , ^ 

Ground chassis at all times, even for bench 
testing. Otherwise device may burn o u t 

MOUNTING 
The Q624A mounts in the same space required by a 

standard ignition transformer, using the same mounting 
holes. It may be mounted in any position. 

WIRING 

CAUTION 

Disconned power supply t)efore making wiring con
nections to prevent eledrical shock and equipment 
damage. 

IMPORTANT 
WHEN eONNeCTING WIRES TO TME SCREW TERMINALS OF THIS DEVICE. 
WRAT THE WIRE Z/3 TO V * OF THE OBTAMCE AROUHD THE SCREW 
WITHOUT OVERLAPntn. USE AN AfTROPRIATELY SIZED SCREWORtVER 
TO SECURELY TIGHTEN THE SCREW (AT LEAST 11 INCKPOUNOS OF 
TORQUE). OO NOT USE A PUSH-TYTE RATCHET SCREWDRIVER. 

YES NO NO NO 

L _ 

Loosen the cover screw (Rg. 1) and remove the 
cover. Insert 2 leads (NEC Class 1) through the knockout 
(Fig. 1) and conned them to the screw terminals on the 
terminal board, and to the terminal strip or wiring sut>-
base of the flame safeguard control (see Table I and Rg. 
2 or 3). Replace the cover and tighten the cover screw. 
Conned the high voltage electrode (Fig. 1) to the ignition 
electrode on the pitot bumer using RI 061012 Ignition 
Cable rated for continuous duty at 350°F [ IT^C] . THE 
IGNITION CABLE SHOULD NOT EXCEED 15 FEET 
[4.6 meters] IN LENGTH. 

CAUTION 

Terminals T l and T2 on the Q624A must be 
conneded to the proper terminals of the flame 
safeguard control, as given in Table 1. 

If flame detector and ignition transformer are not 
properiy conneded, detector may sense ignition 
spark which could cause hazardous condition. 

60-2049-6 



TABLE I—WIRING CONNECTIONS 

(3 FLAME 
SAFEGUARD 

CONTROL 
MODEL 

RA890Gand 
R4795 

R4126. 
R4127. 
R4140,and 
BC7000 

R4150 

Q624A 
TER

MINAL 

Tl 
T2 

Tl 

T2 

Tl 
T2 

FLAME SAFEGUARD 
CONTROL TERMINAL 

4 
L2 

Appropriate ignitton terminal 
as specified on programmer 
instrudton sheet 

L2 

L2 
Appropriate ignitton terminal 
as specified on programmer 
instrudton sheet 

TERMINAL BOARD 
INSIDE Q6Z«A 

A 
* - - @ TI 

JCnmON TERMINAL OF FLAME SAFEGUARD 
COHTROLi SEE APPROmiATE INSTRUCTION 
SHEET FOR TERMINAL DESIGNATION. 

TERMINAL STRIP OR WIRING SUaSASE. A 
/^USENECCLASSIwmiWC. 

FIG 3—Q624A CONNECTIONS FOR R4150. 

a 

TCRMINAL 
INSIOEQntA 

A 
• ^ T I 

• - - ® « 
IGNITION TERMINAL OF PIAME SAFEGUARD 
CONTROL: SEEAPPRUPHIATE INSTRUCTION 
SHECr FOR TERMINAL OCSIGIIATieN. 

A nRMINAL STRIP OR WIRING SUS8ASC, 

y ^ USE NEC CLASS I WIRING. 

HG 2— Q624A CONNECTIONS FOR RA890G, R4795, 
R4126, R4127 AND R4140. 

:i?. 

A fire or explosion hazard may exist unless this 
devtoe is conneded as directed above. Conned 
120V, 60 Hz power from the proper flame safe
guard control terminals to terminate T l and T2 of 
the Q624A sparic generator as specified in Table 1. 

3 

After the Q624A installatton has been completed, the 
following checks shouM be made to ensure that the sys
tem is working properly. 

IGNmON SPARK RESPONSE TEST 
The flame relay shoukl not respond (pull in) to ignitton 

sparie To determine ficune ddedor sensitivity to ignitton 
spark, perfonm the foltowing steps: 

1. Shut off the fuel supply to both pilot and main fuel 
valve manually. 

2. Start system t>y raising controDer set point or press
ing start button. 

3. Energize the Q624A Solid State Spaik Generator 
so ignition spark is produced between eledrode and 
ground. 

4. Check to be sure that ignition has not occurred 
(there should be no fiame). Repeat steps 1 through 3 
until there is not flame. 

5. Check the flame relay on the flame safeguard con
trol. If the relay has nd pulled in, the system is operating 
properly. Continue checkout with the pilot turndown test 

6. If the flame relay pulls in. stop the system, replace 
the Q624A, and repeat steps 2 through 5. 

7. If the flame relay pulls in after repladng the 0624/^ 
stop the system, replace the flame safeguard control, 
and repeat steps 2 through 5. 

6. If flame relay pulls in after repladng the flame safe
guard control, contad the local Honeywell branch oiiice. 

PILOT TURNDOWN TEST 
Refer to the flamis safeguard control instructions for 

the exad procedure to be used in performing the pitot 
turndown test. 

FINAL CHECKOUT 
After other checks have been completed, restore the 

system to normal operation and observe at least one 
complete cyde to be sure of satisfactoiy bumer opera
tion. 

Hori6yw6ll Inc. 
1885 Oouglas Drive N. 

Golden Vall«y. MN 55422-4386 

InteiTialional Sales Offices in all principal cities ofthe woiM. Manufaduring in AustraTia, Canada Finland, 
France, Gennany, Japan. Mexico, Nettieflands. Spain. Taiwaa United Kingdom, U.SA 

PRINTED IN U.SJV. 
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BULLETIN N0._E-S7 

INTEGRAL E X P L 0 S I C | N - P R 0 0 F PRESSURE SWITCHES 
Specifications - Instailation and Operating Instructions 

SETPOINT 
ADJUSTMENT SCREW 

WNPT 
ELECTRICAL 

MNourr 
I iNNECnON 

o VENT DRAIN PLliG 

The New Model 1950 Expk)sk}n-Proof Switch combines the 
best features of the popular Dwyer Series 1900 Pressure 
Switch with.a compact exphjskxvproof housing. 

The unit is U.L and CSA Ssted, FM approved for use in Class 
\, Groups C & D, a a s s 11, Groups E. f; & G and Class III 
atFnospihere& it is also totally rain-tight for outdoor installa
tions. Twelve models altow setpoints fifom .03 to 20 inches 
W.Q arxl from .5 to 50 PSL 

Easy access to tfie SPOT switch for eiedrKal hook-up is 
provided tjy removing ttie top plate of the three-part alumi
num housing. Adjustment to the set point of the switch can 
be made without disassembly of the housing. The unit is very 
compact, about half the weight and Ixilk of equivalent con
ventional expk>sk)n-proof switches. 

CAITTION: For use only with air or connpatit}le gases. Use of 
the Model 1950 switch with explosive media conneded to 
the Low pressure port (induding differential pressure appli-
catkxis In such media) is not recommended. Switch contad 
ardng can cause an explosion inside the switch housing 
which, wtiHe oorrtained, may render ttie switch inoperative. If 
switch .Is tieing used to sense a singto positive pressure rela
tive to atmosphere, run a fine from the tow pressure port to a 

O non-hazardous area free of combustible gases. This may 
.ncrease response time on -0 and -00 models. 

UL and CSA Listed, FM Approved For 
CL I GR. C D - C L . II GR. E,FG-CL III 

Model 1950 Switches: Operating ranges and dead bands. 

> 

l b Older 
specify 
Model 

Number 
1950-(k2 
195000 
09500 
1950-1 
1950« 

1950-20 
Model 

Number 
1950P-2 
19S0P-S 
1950P-15 
1950P-25 
1950P-SO 

Opeialing 
Range 
Inches, 
w c 

0.03 b 0.10 
OJOfTra 0.15 
0.15(0 0.5 
0.4 to 1.6 
J.4 to 5.5 

4.0 loZOi) 
Operanng Rsnge 

PSI 
.Sto ZO 

1.510 8.0 
3.0to15j0 
4.0to2Si> 

15.0 to SO 

Dead Band 
At Min. 

Set Point 
0.025 
0.04 
aio 
0.15 
OJ 
04 
0.4 

AlMax. 
Set Point 

tsA 
oos 

- a i 5 
0.20 
a4 

0.6 
Approximale Dead Band | 

MbLSetPdnt 
0.3 PSI 
1J)PSI 
0.9 PSI 
0.7 PSI 
1.0 PSI 

Max. Set Point 
aspsi 
1.0 PSI 
0.9 PSI 
0.7 PSI 
15PSI 

PHYSICAL DATA 
Tefflperature Limits: -40* to 140*F (-40* to 60*C). 1950P4. IS, 25 & SO: 
0* to 140T (-17 J* to 60X). 195(H)2: -ar to 130"f (-^.4' to S4.4'C). 
Rated Piessure: 1950-45Hi Wja. 19S0P-35PSI. 19S0Pa)only-7DPSI. 
Maximum suige pressure: 195D —10 PSI, 1950P — 50 PSI. 19SOP50 only 
— 90 PSI. 
Pressure Connections: t/lB" NPL 
Eledifeal RaUng: IS amps, 125̂  25(480 volts. GO Hz. AJC ResistiK % H.P. 
@ 12S volts. 1/4 HJ>. e 250 VDOS, 60 HZ. AXX 
Wiring connectfons: 3 sciew type; cofflmon. nomL open and nam. dosed. 
Conduit conneclioRs: ift" NPC 
Set point adfustimiflt: Screw type on top of housing. Held afustable. 
Housing: Anodlzed C3st abflidnun. 
Otaphiagm: Molded fluonKaoane nibbec 02 model, siScona on nylon. 
CaHbrelion Spring: Stainless Sted. 
Installatlbn: Mount with iSaphiagm in vetlsai position. 
Weight: 3V4 Bs. 02 modd, 4 bs.. 7 OL 
Response Time: Because of restrictive effect of flame 
arrestors, switch response time may be as much as 
10-15 seconds where applied pressures are near set 
poinL 

NOTE: The last number-letter combination in the 
1950 model number identifies the switch electrical 
rating (number) and diaphragm material (letter). The 
2F combination is standard as described in the 
physical data above. In the case of special models, 
a number 1 rating is the same as 2; a Humber 3 or 4 
rating is 10A 125, 250. 480 VAC - X hfif 125 VAC. % 
HP 250 VAC;.and a number 5 or 6 raflng is 1A125 
VAC. A letter B indicates a Buna-N diaphragm, N: 
Neoprene, 8; Silicone, and V; Viton. 



o 
KINEMAX* Burners Page 4207 

D i m e n s i o n s on inches) 
1-1/2" - 2" Series " G " KINEMAX® Burners 

G 

ExtMidad Block 

13.5 

3A-f>«otAd|inUbl«Onnea A M r n i M f i i r 
(option^ ScaniMr ConiMcUon 

j -^vrAk _ I 
l /TFUf iM '- ' A,T«» E — ^ 

Sup«rvlslon Port Conoaelian' 
(opposto sal*) L _ y ^ _ J 

(opCbnaO 

MocmUngFbmga 
(apcbnjq 

I holts UauoOng Ftanga^ 
SJS*dta. (opiiaiul) 

Standard 
Air Inlet r 
Position 

Adjustable Orifice 1 Test Connection Kit 
for all burner sizes V for all bumer sizes 

I 
Snc-Ha** CMneeOan 

J. 
U—X19—J 

Rame Rod Sparic Ignitor 

•H - 7 S - - * S -

iEE 
«— 

•-#• 

-fcS-
u 

3 

Burner 
Size 

• < t i f f - -

TT 

A 

6.06 

B 

2.7S 

0i>. 
0 

8.62 

DD 

4 

4.25 

NPT 
E 

t-1/2-

r 

NPT 
F 

3« -

1-

G 

11 

H 

I t 

HH 

8.19 

J 

4.12 

L 

3.38 

M 

3.69 

N 

4.12 

O 

4J1 

P 

8.19 

T 

5.5 

U 

55 

Burner 
size 

' 2 -

V 

11 

w 

11.75 

X 

5.88 

Y 

5.12 

c s StA. 
Blk. 

CC 

2.2S 

S.S.S(d. 
Blk. 

CC 

7.25 

S.S.Ext. 
BOc 

CC 

10 

Corfoon Steel ateeve 

Z (min.) 

2 

Z(max.) 

7.25 

Stainless Steel 

Standard Btock 

Z(mia) 

2 

Z(inax.) 

7.25 

Extended Btodc 1 

Z(aun.) 

35 

Z(max.] 

11.5 

Pipe threads on this page conform to NPT (ANSI Standard B2.1) 

. . .A„ K l 



^ 

PIPE 
SIZE 

N.P.T. 

3/4-
1 -
1-1/4-
1-1/2-
2 -

2-1/2-
3 -
4-
6-
a-

OROERING INFORMATION lBOM# 7st l 

FUtX PORT VALVES 
MANUAL 

75' ROTATION 
CATALOG 
NUMBER 

103 8V 
104 8V 
tOSBV 

. 106BV 
l o a B n 
110 BV 
112 BV 
116 8V 
24 BV 
32 BV 

ASSEMBLY 
NUMBER 
500967 
500988 
500989 
500990 
fi iwaai 
500992 
500993 
500994 
50091S 
500913 

AUTOMATIC* 
75* ROTATION 

CATALOG 
NUMBER 
3BV^A80 
4BV-AB0 
S8V-AB0 
6 BV-A80 

i ^BWiUC i 
10 BV-ABO 
12 BV-ABO 
16 BV-ABO 
24 BV-ABO 
32 BV-ABO 

ASSEMBLY 
NUMBER 
500561 
500562 
500563 
S00564 
.408606' 
S00S66 
500567 
500568 
500998 

360* ROTATION 
CATALOG 
NUMBER 

3 8V-A 
4BV-A 
5 8V-A 
68V•^A 

• i < D V A 

lOBV-A 
12 8V-A 
16BV-A 

ASSEMBLY 
NUMBER 
500917 
500749 
SOOTSO 
500751 
• flwrjt' 
500753 
500754 
500S37 

-KtuuUfcU WHT VALVES 
MANUAL 

75* ROTATION 
CATALOG 
NUMBER 

104 BVR 
105 BVR 
106 BVR 

•IflOBVW 
110 BVR 
112 BVR 
116 BVR 
24 BVR 
32 BVR 

ASSEMBLY 
NUMBER 

500960 
500981 
500982 
3BUJM 
500984 
500985 
500986 
500690 
500691 

AUTOMATIC* 
75* ROTATIOM 

CATALOG 
NtJMBER 

12BV-AR 
16BV-AR 

" M B V - A R 

32BV-AR 

S0092S 
500926 
500975 
500976 I 

'Automatic Butteffly Valvei ore furnished standard with Control Arm Assembly No. 500527. Optional control arm assemblies for 3/B'dia. shafts are Toted 
on page 4 of this bulletin and are available from Edipse at extra cost Control arm dimensions are also listed on page 4. 

OPERATOR PARTS MOUNTING GROUPS 
Parts g roups i nc l ude m o u n t i n g p la tes a n d Cnkages. Tt iey d o no t I n d w d e v a l v e , ope ra to r , or opera to r cont ro l a r m . 

Parts Browps w i l l l i t a n y size v a l v e . 

o 
500758 

FOR ELECTRIC OPERATORS 

500843 500798 

PARTS 
GROUP 
ASSY. 

NO. 

50092B 

500758 
500843 
500798 

OPERATOR TO BE MOUNTED 

Ec4>se: Penn: Barber.Colman.a & N10210 Series; Honeiwea M455. M644. M944. M904. M931 A. M94S. M9S4. M941.tn34.fie04.M40S 

M905.M7044.M7D4S. and aa other "ModutfoT motors:. 

Honeywell M640«LM94a 
L A N 10260 Series. 
Whitfrflodgers Type 340S<i. 

500784 

500996 500997 

FOR PNEUMATIC OPERATORS 

PARTS 
CROUP 
ASSY. 

NO. 
S00764 
500996 

OPERATdH TO BE MOUHTEO 

Lever models. Honeywell 03-6 SLO. OS. 01-9.01-11.01-13; Conoflow with y - t / 2 ' sq. hole pattern. 
Thrust model. HonayvKell 6610314-112-OCKW1-01. 

http://M941.tn34.fie04.M40S
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o 
SERIES 3000 

BOM#.^a 
^ ^ ^ 

- j i ^ B^ 

S Jk 
1 i « ^ 

1 

8 

iU 

J^ 

7 7 — • 1 
riiiiiiiiiilirnioij. 

V 
cL^ 

U' ^ 

J 
^T*^^ 

H' 
I r ^ 

. 

c 
.1 
B 
J 

^1 1 
3 n 

o Vacuum Check Valves 
minimum pressure drop • fu l l f low 
stainless steel tr im 
Pokomey Vacuum check valves are designed and 
engineered for ttie unique problems of the vacuum 
fiela. Featuring extremely low pressure drop, they 
open on less than 1/10^ W.G. Special design permits 
light-weight stamped stainless steel disc to open 
fully, providing full flow ^ t h minimum resistance. 
Non-scuffing disc mecheuiism has free action at all 
times. Positiva shut-off even at minimum flow Is 
assured by unique elastomerk: permanently molded 

lading (Viton or Ethylene Propylene—EPDM, or Teflon) 
on sp^a l l y designed stainless steel disc. Noiseless, 
rumediy constructed Pokomey Vacuum valves have 
a high safety factor. Each valve Is Individually tested 
before shipment over a range from 0 to 50 p.s.i. back 

Pressure eirKl must sfiow zero leakage at a//pressures. 
recision manufactured throughout. All intemal trim 

stainless steel. Guaranteed pipe concentricity. 

CAT. 
NO. 

3034 
3100 
3114 
3112 
3200 
3300 
3400 
3600 
3800 

LP.S. 
SIZES 

% 
1 
1V4 
1% 
2 
3 
4 
6 
8 

STANDARD 
MATERIAL 

Aluminum. Bronze. CI 
Aluminum, Bronze, CI 
Alum., Bronze, CI, SS 
Alum., Bronze, CI, s s 
Alum., Bronze, C I , SS 

Ductile 
Ductile 
Ductile 
Ductile 

DIMENSIONS IN INCHES 
A B C 

2% 
3y,. 
3'A 
4% 
5% 

8%.-Sy,. 
11-11% 

14% 
19% 

1 
l i t 
1% 
1 ^ 
2 
3V,. 
4 
6 
6X 

H i 
1 % 
1% 

2% 
2'A 
3% 
5 
7% 

TYPE 

Screwed 
Screwed 
Screwed 
Screwed 
Screwed 
Screwed or Flanged 
Screwed or Flanged 
Flanged 

8 Flanged | 
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ORDERING INFORMATION 

m 

^ 

O p t i o n S e l e c t i o n G u i d e 

SIZE BODY MATERIAL TYPE 
OFENDS 

% -
1 * 

11/4" 

IVi* 
2" 
3" 
4" 
6' 
8' 

3034 
3100 
3114 
3112 
3200 
3300 
3400 
3600 
3800 

DISC SEATING 
MATERIAL 

S—Screwed V*' through 4" 
F—Flanged 3" through 8 ' 

A-'Aluminum VA" through 2* 
B—Bronze V*' through 2" 
C—Cast Iron %• through 2" 
S—Stainless Steel 1V*' through 2* 
D—Ductile Iron 3* through 8* 

V—Viton 
E—Ethylene Propylene (EPDM) 
T—Tfeflon 

• y ^ 

Example—3300 DFV = 3 ' Ductile Iron flanged body with Viton seating material. 
Note: Interior trim on all valves is stainless steel. 

) 



o 
FRI 505 
FRI 507 
PRI510-<— 
RI512 

Installation Manual 

B0M#J7l^ DUNGS ® 

Gas pressure regulator with integrated gas filter in one housing. The FRI 500 series regulator mounts directly onto the 
DMV 700 series valves. It is also suitable for mounting in a geis train using two NPT threaded flanges. 

Body Size 
FRI 505 & 507 
FRI 510 & 512 

o 

Flange Size 
1/2" to 1" NPT 
1" to 2" NPT 

natural gas, propane, noncorrosive gases, and air 
Ambient/Ruld Temperature 

5" F to 150-F 
Materials In Contact w/ Gas 

housing: 
intemal components: 
rubber components: 

Rlter 
mesh < 0.05 mm 

Mounting Position 
spring dome upright to spring dome horizontal 

Maximum Operating Pressure 
7psi 

Approvals 
UL Unlisted Component Re No. MH16727 (SP) 
FM Approved: Report J.I. 1Z6A0J^ (7411) 
AGA: ANSI Z21.18-1995 (pending) 
CGA: 6.3-M95 (pending) 

OotletPressure Range 

cast aluminum 
plastic, aluminum, steel 
NBR-based mbber 

spring # 1 : 
spring #2 : 
spring # 3: 
spring # 4: 
spring # 5: 
spring #6 : 

r spring # 7: 
spring # 8: 

brown: 
white: 
orange: 
blue (standard): 
red: 
yellow: 
blade 
pink: 

1" to 3.6" W.C. 
2" to 5" W.C. 
2.8" to 8" W.C. 
4-to12"W.C. 
10" to 22" W.C. 
12" to 28" W.C. 
24" to 40" W.C. 
40" to 60" W.C. 

20 30 40 5 0 6 0 8 0 100 200 3 0 0 4 0 0 6 0 0 8001,000 2,000 

FLOW (CFH) OF NATURAL GAS; SP. GR 0.65 AT 60° F 

4,000 6.000 10.000 

2740 
Karl Dungs Inc. 

PattonRoad - Roseville - MN 55113 - USA - Phone: 612-635-0410 Fax: 612-635-0813 



o DUNGS 
RHer 
• Inspect the filter at least once a year. 
• Replace the filter if the pressure drop between ports A and 
B is mors than 4'W.C. 
• Replace the filter if the pressure drop t)etween ports A and 
B is more than twice as high as to the first installation insp)ec-
tion. 

Filter Change 
• Remove the FRI. 
• Follow the mounting instructions in reverse order. 
• Remove the support ring. 
• RenxTve tfie filter insert 
• Irtsert a new filter insert 
• Press in the support ring. 
• Install FRI in tiie gas line. 
• Follow tiie mounting instructions. 
• Perform a function and leak test 
When ttie FRI is rhounted downstream of ttie DMV. tfie filter 
should be removed from the FRI and mounted in the up

stream side of ttie DMV. Follow ttie same installation instruo-
tions as for the filter change. 

Filter 

Strainer 

FRI 505-507 
FRI 510-512 
FRI 505-507 
FRI 510-512 

Order # 
#0214276 
#D214525 
#0214275 
# 0 2 1 4 521 

o Springs 
i 

# 1 brown: 
# 2 white: 
# 3 orange: 
# 4 blue: 
# 5 red: 
# 6 yellow: 

-# 7 black: 
# 8 pink: 

1" to 3.6" W.C. 
2" to 5" W.C. 
2.8" to 8" W C . 
4"to12"W.C. 
10" to 22" W.C. 
12" to 28" W.C. 
24' to 40" W.C. 
40" to 60" W.C. 

FRI 505 
FRI 507 
D 069112 
D 069 120 
D 069 138 
D069146 
D069153 
D 069161 
O 069 179 
D 069 187 

FRI 510 
FRI 512 
D 069 278 
D 069 286 
D 069 294 
D 069 302 
0069 310 
0069328 
D 069 336 
D 069 344 

SPRING «8 
SPRING 97 
SPRING «6 
SPRING «5 
SPRING «4 
SPRING «3 
SPRING «2 
SPRING *1 

10 20 30 40 SO 
OOTLETPRESSURE p N C l 

60 

0 

[i 

r [ 

a 
/,,. ,.._1 

, • , 
b 

Order# 

" • " • * L ' /s^ J " - ' \ J 7 
© -

NPT Threaded 
Ranges 
1/2" 
3/4" 
1" 
1-1/4" 
1-1/2" 
2" 

FRI 505 
FRI 507 
D 223 371 
D 222 368 
D 221 999 

FRI 510 
FRI 512 

D 222 369 
D 222 370 
0222 003 
0 221997 

FRI 505 
FRI 507 
FRI 510 
FRI 512 

a 

3-5/8 
3-5/8 
4-7/8 
4-7/8 

[inches] 
5-9/16 1-5/16 6 7-11/16 
5-9/16 1-5/16 6 7-11/16 

7 1-3/4 6-7/8 9-1/4 
7 1-3/4 6-7/8 9-1/4 

f 

3-11/16 
3-11/16 
4-15/16 
4-15/16 

Weight Order # 

4-1/8 
4-1/8 
5-5/16 
5-5/16 

5-1/2 
5-1/2 
6-5/8 
6-5/8 

nb] 
2.0 
2.0 
3.5 
3.5 

D 216 204 
D 216 205 
0 214 407 
D 214 452 

2740 Patton Road - Roseville 
Karl Dungs Inc. 

MN 55113 - USA - Phone: 612-635-0410 Fax: 612-635-0813 



• Do not ttiread pipe.t66Jar.^Regulator distort ion and/or 
maiifunction may riesult from excess pipe in the regulator. 
• Ap^Iy bounter pressure vvheh screwing the pipe into tiie 
f l a n g e s , : , ; : ; ' \ - ; | ^ . _ ' ^ : , . /,,'.. 
• ^ p l y a parallel jaw wrench only to the flats on ttie 
flange. v ' " ^ : ; 
• Do ncrtcnrgitighten tiie pipe. ^ 
valu^;i^teci b^Ow;r 

1/2" 
375 560 730: ^>^875?^94GiSi; 1190 rib-in] 

vyA'!,, 

•^>.Cleaj;'ti ie;mbun^ siirfacie of the flange. Make sure it 
• is ingoot i rcondi t ion. ' ; ' : " ' '̂  " : ; ^ i ^ ' :?:•-••::• 
• Make ^ r e the O-ring and the grooi/e are d e a n and in 
godddbndi t ibn:^^ V̂  • • ; ' - ; i #^S^^ . ' ^ ' - - ' • 
• Insert itxe'ST. X 3 t fvt i ( 7 6 ^ 0 ^ 3 ^ ^ ) ' O ^ 
wi t i r t l id FRI 505 ? « 0 7 J ( F R I 5 ^ d | 5 1 2 ) kit into ttie 
g|ropves on thife^ide.Of the FR tb^dy : "• i - •/-:.': 
.•^;^lnst;^l the:?!^ rnatching tiie 
d i r ^ b n indicated by tHe'aro 

...2^#--
• Attach the regulator to the flange using the socKet cap 
screwis supplied in the mounting k i t >.=̂  . 
• Use tiie screws as indicated on tiie label oh tiie mount-
ingkit^- ••:.; •-•.^?':;^;•?1 -•••••••'-•.r..vv-
• Use a 5 mm (6 mm) hex key wrench for Ihe FRI 505 -
507 (FRI 510-512) rhoijnting screws. ' 
• Do not overb'ghtefi the screws. FollowJhb maximum 
torque Values fistejdpnpajgie 2 i . . _ : ! i ^? r?^ ? ' " 
• Perform a leak test t o verify that nb'feaji^ge'pbcuhs. 

: • ' • ' • . : - . - : - : - v r ; ? > y i i - ^ i j y ' - ' . . O j ; . ' • " ; . • ; • • • • • ' • • : • • ' • ' • : ' • 

V e n t L i n e ; . ' ;̂ :--.;. '•̂ -'̂  •; •;̂  : . _ ; ? : : • • . • • • • ; : 
• On Indoor ins&ljati'oris requiring vbiit ing outdbpcs, n j n 
the piping as short s m d a i s t f t e d i ^ ^ p i o ^ ^ -; V * ; 
• Wrth natural gas or other heusaitlou^ gai§e^.-vent to a 
sale place outdoors in ceise ga^^shbuld abciBehtally be 
discharged; " . :̂ --- ' ' . • " ^ ^ ' ^ ^ ' ' ' ' • • • : : ^ ' l . ^ ' 
• Screen and proted tiie opening outdoors to g^aifdagajrist 

^any blocldng of the vent fine.' -' • * ' ' t ; ' - ;r ^ ^ ^ i ' - ' 
< ^ CAUTION: Where'vent linies are used>K^t i ] ie : | j ^e is 
responsibility to assure that each regulator ij^incfividuaiiy 

^lyented.:- ' ' •.••.••- ••;-^;.v-^—-..;.• . - ^ - . i ^ ^ ; : ^ i r ^ ^ ^ ; - r . : r u r 

:0 

r adjusting |l̂ ^sptpoin,t:|o^^^^^^ 
to see that the. gas pressure regulaibnopers^^s^ren^:-,^ 

Remove tiie black^protective cap. 
on tiier^latbr outiet p i ^ ^ WNJe Outlet PressureRanige Change 
in|et pressure builds up,voUtiot pri^ssure rhust not exceed sot 
point Isyim^^lhari 30%^ j^^^ Set poirit Release spyririg by biming tiie acQustment sp»r i ^ 

:; by r i i io^^^^^x: lpsetf ibm^^^ TTie reigulator clockwise with a s i n ^ ^ Turn the ^ P l n i ^ ^ ^ ^ r i r 
ii5:nqt^^ngJDiipperJi^^^^^^^ • Remove the cdumirium cap. 3 ^ ^ ^ ^ ^ ^ i i j : 
tibnsi^lprfprocJBe^^ ^ • Remove s^ring._;^;-;' 
• vSipv^y open the outiet shu^ • Ir isertnewspringi;^;^-^;^ ii;fv 

g^'•;f lpw^/^^|^0,v4;,;|^y"^ ;' ' * « Assemblefporif^ 
0 -: i- ;.^CAuWbfjf:^^ flo>v of gas does riot create'ai siredbilrtibtprassure^ 
" ; :hazaf t | ^ t : - ; ; ; ; ; : ; r ; i ^ f - "^ ' ; , ; ;̂ ^̂  •-,; •sureinsthjct(ori^$^?;v:^P^-;-^;^ 

• /Wi t l i ^£ is f f |pv in^ • Screw on prbtectKJejrapl ' :̂ •'^'•'•. • " ^ ' ^ : \ : S l 
1 pressurbs^^u'5;-0 n <: ' r i k < . /Vppiy new label jprbyided with riewbutietpreisurb range 

• Complete start-up by. making sure that there are no onto the name plate, 
leaks, 'vi:^ -. • ? 0 ' • - - s^< / . 

K a r l D u n g s Inc. 
. 2740 Patton Roarl • .9flint Paiii • M M «;«;•« i - s . I I C A D K n n . ^ . C C 4 C i C n A ^ n r -A. . . / * i r ^ 
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Dual Multi-Valve 
DMV-D ..i6 
DMV-DLE ..J6 
Dimensions 

B0M#_Z1^ 
DONGS 

F n 

E 

^ 

4)- ° 

Ej 

fl-

! 

!^n-n\ 

^ 

1 j 

DMV-D 701/6 
DMV-D 702/6 
DMV-D 703/6 

0224842 
0224843 
0224844 

DMV-DLE 701/6 0 224 845 
DMV-DLE 702/6 D 224 846 
DMV-DLE 703/6 D 224 847 

1/2 
3/4 
1 
1 
11/4 
1 1/2 
2 

D 222 371 
0222368 
0221999 
0222369 
D 222 370 
D222003 
0221 997 

DIN-Connector D 210 319 
0224 253 

45 3-11/16 
65 4-7/8 
90 4-7/8 

45 
65 
90 

3-11/16 
4-7/8 
4-7/8 

5-9/16 
6-7/8 

7-15/16 

5 ^ 1 6 
6-7/8 

7-15/16 

1-3/8 
1-13/16 
1-13/16 

1-3/B 
1-13/16 
1-13/16 

« / 1 6 
5-15/16 
7-1/2 

5-15/16 
6-11/16 

8-6/8 

2-7/8 4.6 
3-15/16 10.1 
3-15/16 12.1 

2-7/8 4.8 
3-15/16 10.3 
3-15/16 12-3 

A Please order flanges and 
DIN-Connector separately 

D 222 341 
0222342 
0222 001 
0222 343 
D222 344 
0221 884 
D 221 926 

DMV 701/6 
DMV 701/6 
DMV 701/6 
DMV 702/6 & 703/6 
DMV 702/6 & 703/6 
DMV 702/6 & 703/6 
DMV 702/6 & 703/6 

I CPI 400 
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100 
90 
BO 
70 
60 

50 
40-

30 o 
5: 20 + 

Q. 
O 
DC 
Q 
UJ 
CC 
Z) 
CO 
CO 
UJ 

cc 
CL 

10 
9 
8 
7 
6 

1,0 

Dual Multi-Valve 
DMV-b.^6 
DMV-DLE ..J6 
Capacity DUNGS 

I I I I i i i i i i i i i i i I 11 i i i i i i i i i i i I I 
100 200 400 600 1,000 2,000 4,000 6,00010,000 30,000 

FLOW (CFH) OF NATURAL GAS SP. GR. 0.65 AT 60° F 

DMV 701 

- ^ DMV 702 

345 

DMV 703 

429 457 

1065 

1230 

1277 

1532 

1368 

1698 

1430 

1795 

Kafi Dungs b i c 



o 
Dual Multi-VSalve 
DMV 700 Series 
1/2"-2" NPT 
1/2" - 2" Rp DUNGS ® 

DMV-D ..76 
DMV-DLE .J6 

O 
Description 
The Dual Multi-Valve (DMV) combines 
two s a f ^ shutoff valves in one com
pact housing. The DMV reduces pip
ing costs and space requirements and 
allows the direct addition ofthe foltow
ing OUNGS* devices: 
• High and k)w gas pressure switches 
• Valv6 Proving System 
• Closed position indicator switch 
• Pressure regulator 

Application 
This OMV is recommended for indus
trial and commercial process heating 
and toiler applications tiiat require two 
safety shutoff valves in series. The 
DMV can be used witii natural gas, 
propane, and otiier noncorrosive gas
es and air. 
Compact gas safety systems are eas
ily created without additional piping by 
adding DUNGS' surface mounted de
vices to the DMV. 

MARSHALL W. NELSON & ASSOC. 
I SAIIS& SERVICE 

4155 Sibley Memorial Higliway 
Eagan. MN SS122-1904 

PHONE: 612-690-0720 FAX: 612-890-7009 

Benefits 
• 0>mpact design saves installation 

space. 
• Dual solenoids, integral flanges, and 

side taps reduce pi{xng time and 
CO-^tS, 

• Three body styles reduce invento
ries. 

• When used witii OUNGS* suriiace-
mount devices, connecting pipes are 
eliminated. 

• Slow-operu'cig option provides 
smoottier light-off. 

• Optimized intemal contours provide 
a low pressure drop. 

• Row adjusbnent allows performance 
specific throttiing. 

Approvals 
UL Recognized Component, 
UL429: "Safety Shutoff Valves" 
FM aass 7400: "Gas Safety Shutoff 
Valves" 

Features 
AIIOUNGS" valve components are built 
to ISO 9001 manufacturing and test 
standards to ensure safe, reliable op
eration. 
• Twanormally dosed safety shutoff 

valves in one houa'ng 
• Lessthan 1 seconddosingtime 
• Fast-opening or slow'opening con

figurations witii adjustable initial flow 
• Adjustable main flow 
• Two actuators witti independent 

valve operation 
• Maximum operating pressure 7 psi 
• Standard 1/2" to 2" NPT tfireaded 

flanges 
• Optional Rp{ISC>-7.1) tfireaded 

flanges 
• Standard visual position indicator 
• Optional closed position indicator 

switch 
• Direct mounting of pressure regula

tor, pressure switches, and valve 
proving system 

• Optional European-approved ver
sions 



Dual Multi-Valve 
DMV-D.. J6 
DMV-DLE ..76 
Specifications DUNGS ® 

Body sizes 
Ranges with NPT thread 

DIW701 
1/2"-1" NPT 

DMV 702 
1--2-NPT 

DMV 703 
1"-2"NPT 

Gases natural gas, propane, other nonconrosive gases and air 

Max Operating Pressure 7 psi 

Electrical Ratings 110tol20Vac/50to60Hz 220 to 240 Vac/50 to 60 Hz 24 Vdc 

Power Consumption. DMV 701:45 VA DMV 702:65 VA DMV 703:90 VA 

Electrical Connection DIN-Connector 

Operating Time 100% duty cyde 

O 
Ambient / Ruid Temperature -40 "F to-1-150'F 

Classification Vahre VI Safety Shutoff Valve: UL 429, FM 7400 

Classification Vahre V2 Safety Shutoff Valve: UL 429, FM 7400 

dosing Time <1 second 

Opening Time DMV-0..76: 
DMV-DLE.../6: 

VI &V2<1 second 
VI < 1 second; V2 about 20 seconds at 70 "F 

Initial Lift Adjustment adjustable on V2:0 to 70 % of total flow (DMV-OLE Series) 

Main Row Setting adjustable on V2:10 to 100% of total flow 

Materials in contact with Gas Housing: 
Sealings on valve seats: 

Aluminium. Steel 
NBR-based rubber 

Mounting Position solenoid upright vertical to solenoid horizontal c^^p» i ^ ^ S * 

Strainer installed in the housing upstream VI 

Test Port G 1/8 ISO 228 taps available on botti sides upsti-eam 
VI , between VI and V2, downstream V2, and on both 
flanges ^ 

''osition Indication Visual Indicator standard; Closed Position Indicator CPI 400 
w/ visual indication and elecbical switch (SPOT) optional 

ICart Dungs b ic 
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c 
Adapter set for GAO/GMUGMH A2 series 
with 1/4* NPT portto t>e nuunted on p6rt4 & 

Dual Multi-Valve 
DMV-D ..J6 
DMV-DLE .J6 
Operation & Assembly 
Instructions 

OIN-Connector 

DUNGS 

O. 

Gas Pressure Switches 
GAO. GMH^ GML A2 series 
to be direct mounted on 
port 1.2.4. &5 

Flanges for 1/2".3«".1". 
1-1/4-, 1-1/2". & 2" NPT / Rp 

M2rHPT gasflangeset 
to t>e mourned on port 2 

Adapter set for GAOR3A/GMH A2 series 
to be mounted on port 3 

Electrical Connection 
Make the electrical connection by corv 
necting COM to the live wire L I . 
Ground to ground. NO to tiie appropri
ate terminal of your Rame Safeguard, 
and N to the neutral wire. The light 
should be on when the valve is dosed. 

L l CPI 400 

COM 

I m IND 

Uatim I j — 
open 

Adjustment (the vahres must be 
dosed): 
Shut off the gas supply before install 
ing tiie CPI 4(X). Remove dear cover. 
Tum tfie white knob counter dodc wise 
until it comes to tfie stop. The drcuit 
between the terminal COM and NO 
shall be opea Then tum ttie ioiob 
slowly dodovise until the switch 
makes. The switch is now adjusted. 
With all new installations this proce
dure should be adopted. Always be
gin adjustment unth the valve dosed 
and the drcuit t}etween the terminal 
COM and NO open. 

Operation testing 
Before putfing the valve into service, 
test the indicator by opening and dos
ing tfie valve witti ttie gas supply shut 
off to visually insure tt^ the indicator 
is working properiy. 



Dual Multi-Valve 
DMV-D ..J6 
DMV-DLE ..J6 
System Accessories 

Accessorries: 
Please use proper tools for mouriting 
the system accessories. Do not over-
b'ghten the screws. Follow tiie maxi
mum torque values listed below. 

.a 4.4== 

^ T VI V2 ."5 

M4 
22 

G1/8 
44 

M5 
44 

G1/4 
62 

M6 
62 

G1/2 
88 

M8 
134 pb-fn] 

G3^4 
134 pb-ln] 

1/2" NPT Gas Range Kit 
The 1/2" NPT gas flange kit can be 
mounted directiy on either side of the 
DMV series valves (port 2). It allows 
conriectihg of ai 1/2" NPT p ^ nipple 
downstream of the first valve VI and 
tipstr^un of the second valve V2. 
Order Nurrdjer D 225 043 

Test Nipple 
The G1/B test nipple can be screwed 
in any pressure tep port (port 1.2.3,4, 
org). 
Ordering Number 0 219 008 

Ada]3ter fOt for Pressure Switdies 
Adapterset fbr tiie G A O ^ Gm.-A2, 
and GM(i'A2 pressure switch series 
When mounted on eittier side of the 
DMV series valves downstream tfie 
second valve (port 3). 
Ordering NundJer D 214 975 

Adapter Kit for Pressure Switches 
with 1/4" NPT pipe connection 
Adapter kit for ttie G A O ^ , GML-A2, 
arxl GMH-A2 pressure swflch series 
to be mounted on upstream and down-
sbeam flange (poit4&5}. Ithasa 1/4" 
NPT pipe nqjple connection. 
Ord&ing Number D 225 047 

Gas Pressure Switdies 
Tlie GAOnA2, GML-A2. and GMHTA2 

series pressure switches can be 
mounted dtrectiy on the ports 1,2,4, & 
5 on the DMV series valves. 
f=brinstaliafion please refer to the pres
sure switch installation guide. 

DUNGS ® 

Valve Proving System VPS 504 
The valve proving system VPS 504 
checks the dosed positiori of tiie two 
safety shutoff valves, the VPS 504 is 
accepted by FM as an alternative for 
the "Proof of Closure". In an IRI gas 
train it cari replace the vent valve and 
vent line. It meets tlie IRI requirement 
for Proof of Closure. 
Wheni^ing the VPS 504 in condona
tion witti the OMV please make sure 
that the ambient temperature is in the 
ambient tonperature range of tiie VPS 
504(5'Fto150"F). 
Fbr installata'on please refer to the VPS 
504 inistallation gukle. 

Pressure Regulator FRI .J10 
The pressure regulator FRI ..710 
mounts directiy upsb'eam or down
stream on the DMV series valves. No 
addib'onal ppng is needed. 
When using the FRI . J i 0 series regu
lator in cbmbinab'on witft the DMV 
make sure that the ambient tempera
ture is in the ambient tempeiature 
rangeof tiie FRI-J10 (5» Fto 150^ F). 
For instailation refer to ttie FRI >/10 
installation guide. 

Mounting Kit FRI + DMV 
FRI 505 - 507 +. DMV 701, Ordering 
Number D 219 967 
FRI 510-512+DMV702/703, Order
ing Numtien 0219 968 

^ 

K j r l Dungs Inc. 



KINEMAX« Burners Page 4207 

O f D i m e n s i o n s an inches) 
1-1/2'^ 2" Series "G" KINEMAX® Burners 

Clear (or llafflovil 

V 
Extended Block 

-13.5 

Spark IgnKor 

,«.« o-̂  ̂ '̂̂ *^ P-J itli 
l / r F U m a w A,Teat E ^ * * I V * 1 

-SuparvWan Port CannecOc 
M r Pnot AdiustafaleOriffca " - AMemat. 1 « - (opposite aUo) L _ A _ J 

(optionaO 

Spaik Ignitor 

SIgMGIaas 

Scanner Connection Mounting Range 
(optional) 

bolaa Mounting IRange^ 
SB" dia. (optional) 

Standard 
Air Inlet 
Position 

o Adjustable Orifice Test Connection Kit 
for all bumer stees for all bumer sizes 

+ 
, . t - r 

r: 

- — X 5 6 — 

2iM 
-aar NPT CoimacUen 
-3<r NPT Oemwcdaa t 

S/IS" Kos6 CocHWCtfon 

^uTr- Scanner ConrMcfloa 

Flame Rod 

-ffffW^F{ 

a j i — 

- | ~ 3 e 

- 7 . 5 -

Sparlc Ignitor 

mm. 
1.2-• 

-«.$-
L 

Burner 

Size 

1-1/r 

2" 

A 

6.06 

B 

2.75 

Dfo. 

D 

8.62 

DD 

4 

4.25 

NPT 

E 

1-1/2* 

2" 

NPT 
F 

3/4-

r 

G 

11 

H 

11 

HH 

8.19 

J 

4.12 

L 

3.38 

U 

3.69 

N 

4.12 

0 

4.31 

P 

6.19 

T 

5.5 

u 

5.5 

Bumer 
Si7n 

1-1/r 

2" 

V 

11 

W 

11.75 

X 

5.88 

Y 

5.12 

C S . Std. 
Blk. 

CC 

2.25 

S.S. Std. 
Blk. 

CC 

7.25 

S.S.EXL 
Blk. 

CC 

10 

Z(mia) 

2 

Z(max.) 

7.25 

SUlntoM Steel 

Standard Block 

Z(mln.) 

2 

Z(max.) 

7.25 

Bctended Blodc 

Z(mia) Z(max.) 

3.5 11.5 

Pipe threads on this page ( i n fo rm to NPT (ANSI Standard B2.1) 

4/94 Maxon pracUcas a policy ol eoatltujout product tmpimement. It lasarves tha right to alter speclflcatloas without prior notice. MA6QON 
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o 
/ ? \ Warning 

••• .<S*: ' iHi . ' .^" ' 

1 ^ 
Temperature Limits' 

L-362IG 
Info 
3/97 

Model GMH: Manual Reset High Limit (46015) 
Model GMLr Manual Reset J.bw Limit (46016) 

'•{C^ :*^:::nci5 
Do not drop br Jar the swite^ the switch's inter 
rial oont inner i ts a n d ea iKe ' l i f ^ i i fe ()riaralian;«t^^%£>3)ui':^ . :T :̂~ nal cbnipdnenteilard 

• Do not dlissefflbleihe 

possibly n^ l t i ng^ a fire'o^ 
switch, retaitPrPto kiarl13F^-

y * 

^ the s m t ^ i ^ ^ B ^ l i i i s a f i operation; 
_5tonu,lf you eo(penence:tviy probierns vi#i the 
^rjepldKiement:^^??:>"^' '^'^t"^ 

AmtjiehtfiwGSB: -4b'';t6^4o»F^: 

Applications Gas ONLY 
Materials Base: Uf^icasr aluminum 

Switch^ass filled polyciartxinate 
Coven-Pplycarboniate 

Contact Electrical Rating 120/240rVAC. 5A resistive. 2.5A inductive {3A resistive, 1.5A inductive for CSA 
approvatenly^ -'. '•'. 

Model Summary 
P/N 
-4 
-6 
-8 

Range "* Air Pressure 
Code- "• Setpoint Range 

,4 ^ " 1.00-20.00"w.c. 

6 ^ 12.00-60.00"w.c. 
8 40.00-120.00"w.c. 

Max. Pressure 
•w.c. PSI 
200 7 
200 7 
400 14 

Kari Dungs, Inc. DUNGS' 
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?M,i^fStab!ei 

,m' 

^ w 

^ ^ ^ 

f ^ S s l l S M ^ I ^ ^ ! ^ reset high limit switch w#i a 

S ^ j a n d C t ^ 

Rising pre^sur» 

^ ^ ^ : v 

^ ' 

rrf--..v:.. 
p;''v;...-v:...-: 

^ p P ^ % 

V 

^^f^'? 

^f^Mmimm^^piijM/-^' '^ 

: i: 

mi 
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SabWiring 

(5 
Wiring Diagram 

Electrical Service 

Electrical Code 

Wire Ratings 

; ! » • * > • • • 

Figure 2 details and switchoig fuvSons. iririg'sdhemes oi lu OWHU m ly IUI A>UUI R>. . .... - . .̂ -̂ . 

Be sure to check t h a t ^ contact electrical ratings (fisted in Section I ' ^ c d f f ^ ; 
spond with the electri(^ service being leed. 

Make aO wiring connedtoiiis to the switch in accordance with local or regional electri
cal codes. 7.:^^-^' 
Use 14 or 16 AWG wirerated for at least 75*^. 

. . ' . • • . • • , • _ • . . 

For GMH Models For GML Models 

(Switch PosWons Shown 
With Pressure Applied) 

Figure 2 

Switchirig Functions 

When PressuiB^.. 

^ 

Reaches { 

';*'-^. •rDrDp8^t;:Jlj 
:' bekiw^tpooit 

%.^yManual Rwet, 
'''• WflhUmlt -

3-1 

C^sens -.̂ .••. 

O p e n s af ter 
manua l reset 

a 

3 

-jgThert'reaches/ v; j /v ,«~. 
. . se tpQ in ta«A i r l "P^™ 

3-2 

Closes afiar 
manual reset 

,3 & 1 terminate ere used for high Bmtt. 
~3 & 2 tenmbys are used for low GmlL 

:V}i 

Manual Reset, 
LowUmft 

3-1 
^QpensjBStBT, 
mahuaTreset 

Opois after 
manual reset 

3-2 
Oosas^sAar, 
marualresd. 

.Opens 

Closes after 
iT&nual reset 

V 

Karl Dungs, Inc. DUNGS ® 
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0 VPS 504 
Installation Manual 

B0M#_r54 

0 

and air 

The Valve Proving System VPS 504 checks that both safety shutoff valves in a DMV 70O combustion gas trairi are fully 
closed before either a system start-up or after shutdown when wired and interiodced with a suitable flame mpnKbring 
relay as shown in the wiring diagrams on page 2. The VPS 504 will halt the start-up sequence to a bumer if it detects an 
open safety shutoff valve, thus preventing ignition under dangerous conditiohs. 

Controller Duty Factor 
100% duty cyde ' 
maximum 20 test cydes / hour 

Test Volume _ ' 
lesslhen 0.14 eft 

TestPeriod ; 
-10 sec. for test volume < 0.5 dt 
> 10 sea for test volume > 0.5 eft 
maximum test period = 26 seconds 

Maximum Allowable Leakage Under Worst Case 
Conditions 

le f t /hour 
Mounting Position 

upriglht vertical to horizorital 
Apiprovals 

UL Recognized Component RIe No. MH170o4.%iiide 
• N O . M J A T 2 - - -• • •• ' " • ; : • - . • •• - . - - • . S<--7:.^.o 

60 VA 
17 VA 

natural gas, propane, noncorrosive gases, 
Maximum Operating Pressure 

7 psi 
Electrical Rating 

120 Vac/60 Hz 
Power Consumption 

during pump period 
during standby 

Contact Rating 
RunTS: 4 A res, 2 FLA® 120 Vac/60 Hz 
Alami T3: 1 A res, 0.5 FLA © 120 Vac / 60 Hz 

EndosuTB 
NEMA 12 

Ambient/Ruld Temperature 
, ^ Ftp 140'F 

Matieftais in Contact witfi Gas 
housing: cast aluminum 
rubber components: .NBR-basedrublier 

-or^powerlb 

TSV'Zi r.~'-

>jit:-
checkout In-

• Ftead these instructions gar^l iny. : / • f t e i ^ ^ p e r f b r m w o r k i ^ 
• Failure to follow ttiefn.and/or1mproperinstalla- japjpO^'Snn^ 
tion nuy cause explosion, properj^ damage and ^;^l>r^iact 

'.irifurfes.....,..,,:.-..'" .'" . . . / . : . , . - : / ; : ^ - - ' - : N . , . ' ^ . : . - . " : • 
• Iristallatibn must be done with the supervision of 
a llceniBed bumer technician. 
• The system must meetall applicable national and 
local code requirements. 
• Checkthe ratings ghren In the specifications and 
on the Valve Proving System to make sure that it is 
suitable fbr your application. 

rings are clean and in good cohditioiii 

;ciufflng'"a]jM^^^^ 
• ia i ie l 'iill wires prior to discbnhebtioh When ser-
yiping VPS 504. Wiritig errors can cause improper 
and dangerous operation: 
• Verify proper operation after servicing. 

Location 
The VPS 504 can be mounted directiy to the DMV 700 ports 
1 & 2. _ _ 

DMV 

to 

m 

" ® ^ 

Port2 
Porti 

: = = « • 

Mounting Holes 

Mounting 
The gas supply must be shut off and the DMV 700 series 
valve must be de-energized before mounting the VPS 504. 
Disconned all power to the valves and the valve proving 
system before beginning to prevent electrical shock and 
equiprrient damage. 

Recoifnmended Mounting Procedure 
• Use the M 4 x 15 mm self tapping socket head screws. 
supplied with the VPS 504 to cut ttie ttireads in ttie 4 
predrilled holes in the side of tiie DMV valve body at the ; 
desired mounting position. 

Kari Dungs, Inc. 
2740 Patton Road - Ro.<u»vin«> • MN «;.<iii.^ - U R A . Phnm>- m n j i t K J l A i n - C ' * ^ ' eei^oc.AO'fo 
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Operating Sequence on Bumer Start-up 
The VPS 504 becomes energized when all limits and the 
burner operating switch are dosed. At that point, the 
intemal motor pumps gas from the up stream side of the 
main safety shut off valve into the manifbid between the two 
safety shut off valves. 
During tiie test period the integrated differential pressure 
senor monitors the manifdd pressure. It will trip when the 
gas pressure between the shut off valves is increased by 
approximately 8 ' W.C. compared to|he pressure upsbeam 
of the main vah^e. When tiie test prisssure is attained the 
motor pump switches off. 
The amber light on ttie VPS 504 flashes all the time to 

' indicate tiiat a test is in progress. 
' If the maniljold tietween the two safety shut off valves has 
no detectable leak, ttie 'RUN" T5 contad is energized 
within lesis tiian 26 seconds. The release tame is dependent 
qn the test yplume (max. 0.14 d). The amber fight glows 
steadily if iet the test period. 
If the VP^^34 is wired as shown in diagram 1 ttie contad 
1CR1 (5) doses and the flame safeguard is activated. 
If the test pressure of jS" W.C. can not be attained during the 
test period of 26 seconds the manifdd between the two 
safe;^ shut off valves has a detectable leak. The amber 
fight turns off, the red fight tums on, £Ûd tiie "ALARM" T3 
coritad (3) is energized. 
A riianuai reset can bis |!ierformed by pressing tilie red 
button. The VPS 504 will start a new test run. 

DMV... 

V1 V2 

r̂f><M><P 

Operating Sequence on Bumer Start-up and Shutdown 
To operate the VPS 504 on bumer start-up and shutdown 
additional interface equipment has to be provided. A typical 
wiring is shown in diagram 2. — : _ , 
Two additional time delayed relays are necessary,to.togg|e 
tiie supply power to the VPS 504 eitiier through the limit 
switdies (9) qn start-up or through the contacts 1TD1 and 
2TD2 (2) on shut down. Ttie time delay should be between 
2 and 5 seconds. , „, .. 
The conted 2CR1 (13) provides a hfieans to operate a 
blower in case ttie VPS 504 energizes the "ALARM" contad 
(3). 
The relay 1CR (9) initializes a VPS 504 test run in caise the 
flame safeguard energizes the alarm temninai. 
The VP'S 504 will start a test cyde when the main power 
switch (1) is dosed. The otntad 1TD3 (4) prevents a 
burner start-up without testing after the initial test 

Functional Test 
• The. VpS^04 is a protective device. Check it at least 
once a month for proper operation. 

1 L 

lo " © ol) 

LoulnM 

1 OaaOuM 

A recommended test procedure is: 
• Shut off all gas supply to the system. 
• Start ttie VPS 504. 
• Open tiie screw plug in the test port 4 during tiie pumping 
time to Emulate a gas leak in the manifold between the two 
safety shut off valves. 
• If the VPS 504 does not deted ttie leak, immediately 
shut down the system, remove the VPS 504, and return it to 
ttie fadory for replacement 
• CAUTION: All gas piping and test ports must be proper
ly tightened before any gas is reapplied to the system. 
• CAUTION: Return ttie VPS 504 to ttie fadory for repair 
or replacement Do not tay to-repair tiie unit by yourself. You 
may interfere with its nonnal operation and cause a fire or 
explosion. If you disassemble the VPS 504, you will void 
the approvals, tiie fadory weuranty and exchange pofides. 

Karl Dungs, Inc. 
2740 Patton Road - Roseville - MN 55113 - USA - Phone: 651-635-0410 • Fax: 651-635-0813 
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• Use a 3 mm hex key wrench to tum ttie screws. After 
cutting the threads remove ttie M 4 x 15 mm socket head 
screws. 
• Make sure the 10.5 x 2.25 mm 0-rings are fitted into the 
grooves on the back of the VPS 504. 
• Make sure tiie 0-rings are clean and in good cbndib'on. 
• Remove the G1/8 plugs from the port 1 and port 1 of the 
valve with a 3 mm hex key wrench. 
• Make sure tiiat the surface is clean and in good condi
tion. If necessary dean the surfaces.^.. .. 
• Mount tiie VPS 504 onto the ports using the M 4 x 15 mm 
socket head screws. 
• Make sure tiiat tfie 0-rings are located in the grooves. 
• Tighten tiie screws snugly, not exceeding 22 Ib-in. Do 
not overtighten. 
• Perfomi a leak test to verify that no leakage occurs 
around the O-rings. f, . - i ; 

n Tr,-) 

TMtat3 

O.f 

• Disconned all power to the VPS 504 before beginning dagram for operating the VPS 504 on burner start-up and 
the wiring to prevent electrical shock and eicpiipment ^hut down is shown in diagrar^2, ^ ._ 
d£tfriiago.;^yr^i;r^^^ . . - . . ; . ^ . The Interface equipmerrt.(1cli;zCRi3OT,,,lTp,i2TO),tt^ 
• All wfrtng rnust comply witti ideal eledri'iKd codes, flame safeguard and au»'|iaiy^.equipnient shown Tn tiie 
ordinances, and regulations. wiring diagnuns are.ctjstbmer'siiqjpli 
• Do not exceed the terminal ratings given in the specifi- • CAUpOj^ Fnpt^eriiy ^ ^ 

o 

cations and on the VPS 504 
Rlemove the black cap on top of the VPS 504.... ; ̂ ^ 

t^y Loosen the scieoi! wii idi secunss the gray coverî  ' 
^ V - i ^ ^ f t e ^ o v ^ M h e ^ ^ . •./. ' , :; . . ' '-_j.,-Z.!^'. ' . / , 
• RotitefAe wires tiirbugli the wnclutt oihnector. 
• Ckinried tiie wiritig to tifie appropriate ̂ r e w terminals 
'On the terrriihai'jstf^.,..:.'". '^:'.y::'-' •..'.[. -^^-v^ 
• .l^^eplace the griajr cbvei-, ttie screw, and tiie black^cs^. ^ .^_; 
A typfc^'^viilring diagram for operat ingtt iey^ 
bu.rnerst£ut:;ppdnly is shown in diagram 1, A fypicaj wiring ^ 

Typical wiling writh VPS 504 Test on Starfup 

MOVkaWHl VPS 604 

RanM Satoguaid 

^ * ^ ^ ^ ± o o—O 
lam Mgh 

.** 

-o 0 o 
o o—O 

8S0V 

ing can'cauM.. j ^ ^ result or 
stire^iiiai the e ^ 

sArffSSim^shieidlrig.' • ̂  

JcalWWnr " 
' '̂ ':?:Wf^yfiSart-up a i id l 

- ' ^ j j -Mdi iPamk' ' • \ -v .^^ • i - - ;A ' - ' »Es fS i9& f ' i - ' - ' '"'-'-'•"^K'-i - • • ' • 

» ^ ^ 4 ? • i / - ^ • 

(9 required if resetting the flame safefluawi In an alann does not de^neiglze 1 CR 

-) Karl Dungs, Inc. 
2740 Patton Road - Rosevilte - MN 55113 - USA - Phone: 651-635-0410 - Fax: 651-635-0813 
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T«H5r-»s^eii-^-Ru-
The VPS 504 can be used witti a bmfl®li)52|NeTto'i^^ 
MVD 500 and MVDLE 200 steries s^felyi^^uOT^ betvreen ;fte Viiaives for the different pijib̂ ŝiziBSPis give in 
When mdunti'rig tiie VPS 504 bri a p^NGS!^'^l<9^^ 
\«dve the adapter sot #0205 360 i^rbqSf^ '. ._::.:U^," .' 
• CAimON: ttie maximum test volume iSfOil̂ ^^^ w i IHT 3/4"! 1 " 1-1/4" 1-1/2" 2" 
twiserithetwoi/alveiscanrioft)ee}toeede^^^ 20' ;15'_. 8' 5' 
allowable leakage uhderworst cohditi'onvJiil^'^'b^ i f~ 

Determination of the test volurhei^-irVi?^;^*^^ ; -
'^^l^^M^^^'M'- '" ' ' •-•-;; v ^ ^ "•"••%:;>;••''^'^f/'^'^ Adapter Order Nutnben.b 205 360 " • ' i . . . : , 

test Vbiuliie =^volijnrie of valve 1 4 vdQm?^ 

J pipe part -i- volume of valves .;fV 'tr'v'- W'^^-h 

Karl Dungs, Inc. 
2740 Patton Road - Rrutdvll la - MM « « i i « - I I C A . B U * « e<»e ««••« »-— -— 



CM 100 
BOM#_J£L_ DUNGS 

^ P e r i 
^TOwn 

lerating Sequence on B umer Start-up and after Shut-

The Control Box provkles the relays and logic to operate 
ttie OUNGS* valve proving systems (VPS 504 and VDK 
200A} on bumer start-up and after shutdown. The test cyde 
starts when all limits and the bumer operating switch are 
dosing/opening or when Uie alarm terminal of tfie ilame 
safeguard [7] becomes energized due to a system alarm. 
At ttiat point ttie intemal motor of ttie VPS 504/VDK 200A 
pumps gas from the upstream side ofthe main safety shut 
off valve into the manifold between the two safety shutoff 
valves. 
During the test period the integrated differential pressure 
sensor monitors the manifold pressure. It wifi trip when the 
gas pressure between the shut off valves is increased t>y 
approximately 8 ' (VPS 504)/16' (VDK 200A) W.C. com
pared to the pressure upstream of the main vaive. When 
ttie test pressure is attained Uie motor pump switches off. 
The amber light on ttie VPS 504/VDK 200A flashes all ttie 
time to indicate ttiat a test is in progress. 
If the manifold between the two safety shut off valves has 
no detectable leak, ttie "RUN" contad CZ] is energized 
wittiin less tfian 26 (VPS 504) / 30 (VDK 200A) seconds. 
The release ti'me is dependent on the test volume. The 
amber light glows steadily after the test period.. 

if ttie VPS 504/VOK 200A is wired to ttie Conbol Sox as 
shown in ttie d igram ttie conted J5 [9] doses and ttie 
flame safeguard is activated. 
• Note:Whenttiemainpowerswitch[1]winbedosedthe 
VPS 504/VDK 200A will stert one initial test If ttie manifold 
between ttie two safety shutoff valves has no detectable 
leak, ttie contad J5 [9] will stey open and wOl prevent a 
system start-up wittiout an additional test mn. 
If tfie test pressure can not be attained during ttie test 
period the manifold between the two »fety shut off valves 
has a detectable leak. The amber light tijms off. the red 
light tums on, and ttie "ALARM" conted [3] is energized. 
If the blower is wired to ttie Control Box as shown in ttie 
wiring diagram the conted J1 [6] doses and ttie blower is 
activated. 
The contad J5 [9] will stey open and wiH prevent a system 
start-up. 
A manual reset can be performed by pressing the red reset 
button on eittier ttie VPS 504 or ttie VDK 200A. The VPS 
504/VDK 200A will start a new test mn. 
Refer to ttie VPS 504 or VDK 200A spezification sheets for 
more operation details. 

C M 100 CONTROL IVfODULE ORDER NO. 46022 

o Typical Wiring witti VPS 504/VDK 200A and Heme Safeguard 

120Vac60Hz 

o 

( ^ (^y-t—{PiictVaHe |— 

O O 
I 
UL 

Rame Safeguard 
(S connect blower to J1 if blower is to be energized on bumer shutdown if valve pnsving system detects an open 

valve. Olheiwise connect blower directly to flame safeguanl 

2740 Patton Road - Roseville 
Karl Dungs Inc. 

MN 55113 - USA - Phone: 612-635-0410 Fax: 612-635-0813 
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CM100 
Control Module 
^ ta l la t ion Manual 

DUNGS" 

L 
SPECIHCAHONS 

••.•*V*'?:.-rar.,-' 

The Control Box incorporates the relays and logic nessessary to operate the OUNGS* valve proving systems VPS 504 
and VDK 200A on a system start-up and after shutdown when wired and interiocfced with a suitable flame monitoring 
relay as shown in the wiring diagram on page 2. The vah^e proving system will halt the start-up sequence to a bumer if it 
detects an open safety shutoff valve, tiius preventing ignition under dangerous conditions. On shutdown, an open vaive 
detection will cause a manual lock out requireing reset an alarm contact is energized, and an optionai blower terminal is 
energized. 

Electrical Rating 
120 Vac/60 Hz 

AmbientTemperature 
5'Fto140»F 

Contact Rating 
Input 
J2, J3: ISAres Q 120Vac/60Hz 
J4: 12 A res O 120 Vac/60 Hz 
J6. J7: 1 A res 9 120 Vac/60 Hz 
jg . J10: 1 A res 9 120 Vac/60 Hz 

Output 
J1: 
J5: 
J8: 

Enclosure 
NEMA/EEMAC Type 1 
CSA Enclosure Type 1 
lEC 529. IP 30 

13Ares^ei20Vac/60Hz 
12 A res 9 120 Vac / 60 Hz 
6 A r e s 9 120Vac/60Hz 

UL Recognized Component: ReMH17004,' 
GukteNo.MJAT2 

Read these Instructions carefully. 
Failure to follow them and/or improper installa-

Mon may cause explosion, property damage and 
aijuries. 
• Installation must be done with the supervision of 
a licensed bumertechniclan. 
• The system must meet all applicable national and 
local code requirements. 
• Check the raffhgs given In the specifications to 

make sure that R Is suitable for your application. 
• Never perform work If gas pressure or power Is 
applied, or In the presence of an open flame. 
• Once installed, perform a complete checkout 
• Labelallwiresprlortodlsconnectlonwhenservic-
Ing the Control Box. Wiring eiTors can cause Improper 
and dangerous operation. 
• Verify propw^ operation after servldng. 

• Disconnect all power to the VPS 504/VDK 200A and the 
flame safeguard before beginning wiring to prevent electri
cal shock and equipment damage. 
• All wiring must comply with local electrical codes, ordi
nances, and regulations. 
• Do not scceed the terminal ratings given in the specifi
cations. 
» Loosen the screw which secures the cover. 
• Remove the cover. 
• Route the wires through the conduit connedors. 
• Provide adequate strain relief. 
• Conned the wiring to the appropriate screw terminals on 
the terminal strip. 
• Replace the cover and tighten i t 
A typical wiring diagram for operating the VPS 504/VDK 

("^f i^ on bumer start-up and after shutdown is shown in the 
v- /^g diagram, 
t onned the blower to J1 [6] and the blower terminal of 

ttie flame safeguard to J6 [8] if theTjtower is to be cf^rated 
when the valve proving system detecte an open valVe. The 
connection from the flame safeguard blower terminal to J6 
[B] is required to provfde proper operation of the blower 
during a normal start-up procedure. * 
• Note: If this safety feature is not required, connect the 
blower directiy to the flame safeguard. Do not make the 
connection from the flame safeguard blower terminal to J6 
[8]. Terminal J1 [6] can be used to energize an alarm horn. 
The interface equipment the VPS 504/VDK 200A, the 
flame safeguard and auxiliary equipment shown in the wir
ing diagrams are customer supplied. 

• CAUTION: Frequency converters witti insufficient shield
ing can cause faults in the VPS 504/VDK 200A as the 
result of transients. Make sure that the equipment is provid
ed with sufficient shielding. 

i r ^ m i n . . • - -



CM 100 
Operating Sequence on Bumer Stert-up and after Shut
down 
The Control Box provides ttie relays and logic to operate 
ttie DUNGS* valve proving systems (VPS 504 and VDK 
200A) on bumer start-up and after shutdown. The test cyde 
j tar te when ail limits and ttie^umer operating switch are 
dosing/opening or when ttie'alarm terminal, of the flame 
safeguard [7] beconiec^nergized due to a system alarm. 
M ttiat point ttie inteinal motor of ttie VPS 504/VDK 200A 
pumps gas from the tipsifirBam side of the main safety shut 
off valve into ttie manifold between the two safety shutoff 
valves. 
During the test period ttie integrated difterenti'al pressure 
sensor monitora ttie manitokl pressure, it wiD trip when the 
gas pressure between the shut off valves Is increased liy 
approximately 8 ' (VPS 504)/16' (VDK 200A) W.C. com
pared to the pressure upstream of the main vahre. When 
the test pressure is attained the motor pump switdies off. 
TTie amber light on ttie VPS 504/VDK 200A flashes all ttie 
time to indicate ttiat a test Is in progress. 
If the manifold between the two safety shut off vah/es has 
ho detectable leak, ttie "RUN" contact {2] is energized 
Wittiin less ttian 26 (VPS 504) / 30 (VDK 200A) seconds. 
The release time is dependent on the test volume. The 
amber light glows steadily after the test period. 

DUNGS' 
If ttie VPS 504A^K 200A is wired to ttie Conttoi Box as 
shown in the diagram ttie contad J5 [9] doses and the 
flame safegiiard is activated. 
• Note: When ttie main powerswitch[1] win be dosed ttie 
VPS 504/VDK 200A wifl stert one initial test If ttie manifold 
between ttie two safety shutoff valves has no detectable 
leak, ttie contad J5 [9] wm stay open and wOl prevent a 
system start-up wittiout an additional test mn. 
If the test pressure can not be attained during the test 
period the manifold between ttie two safety shut off valves 
has a detectable leak. The amber light tums off, the red 
light tums on, and ttie "ALARM' contad (3] is energized. 
If the blower is wired to the Control Box as shown in the 
wiring diagram the contad J1 [6] doses and ttie blower is 
activated. 
The conted J5 [9] wOl stey open and will prevent a system 
start-up. 
A manual reset can be performed by pressing the red reset 
button on eittier ttie VPS 504 or ttie VDK 200/^. The VPS 
S04/VOK 200A will start a new test run. 
Referto ttie VPS 504 or VDK 200A spezification sheete for 
more operation details. * 

CM 100 CONTROL MODULE ORDER NO. 46022 

m 

Typical Wiring witti VPS 504/VDK 200A and Flame Safeguard 

| L 1 | 120Vte60Hz 
CM 100 . _ - „«^ 

_ , . , . , VPS 504 
'... ContiDi Module VDK200A 

Rama Safeguard 
CD connect blower to J1 if blower is to be energized on bumer shutdown if valve proving system detects an open 

valve. Ottierwise connect blower directly to flame safeguard. 

o 

2740 Patton Road - Roseville 
Karl Dungs Inc. 

MN 55113 - USA - Phone: 612-635-0410 Fax:612-635-0813 
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Closed Position Indicator 
CPI 400 

DUNGS ® 

MARSHALL W. NELSON & ASSOC. 
SALES & SERVICE 

4155 Sibley Memorial Higliway 
Eaoan. MN 55122-1904 

PHONE: 612-8904720 FAX: 612-890-7009 

0 

Descr ip t ion 
The OiMSS' Closed Position Indicator 
CPI 400 combines visual and electri
cal valve position indication for tiie 
DUNGS* MV series and DMV series 
safety shut-off valves. The CPI 400 
attadTes to the bottom of the vaive 
and Visually and electrically displays 
when the valve is in either the dosed 
or open position. When the vadve is 
dosed^the valve operator can observe 
the red light of ttie indicator through 
the dear plastic and the switch is in 
the NO posib'on. When the valve opens 
the visual indicator is showing no light 
and the switch is in ttie NC positi'on. 

A p p i i c t t i o n 
The DUNGS* CPI 400 is a necessary 
pari-in order to use the DUNGS* MV 
series and DMV series safety shut-off 
valves on NFPA gas trains (> 400,000 
Btuh). The CPI 400 can be used with 
natural gas, propane, other non corro
sive gases, and air. 

Benefite 
• Bectricai indication of the valve 
closed position complies witti NFPA 
86requiremente 
• Compad design saves installation 

• One switch for all DUNGS* safety 
shutoff vahres reduces order efforte 
and inventory requiremerits 

Features 
/Ml OUNGS* components are built to 
ISO 9001 manufacturing and test stan
dards to ensure safe, reliable opera
tion. 
• Visual and electrical indicati'on of 

valve positi'on in one housing 
Reld Adjustable setpoint 
Maximum operating pressure 15 psi 
Screw temiinals for wiring 
1/4" NPT conduit connedor 
OIN connector optional 
UL and FM approved accessory for 
all DUNGS* safety shutoff valves 

Kfir l n i inn« Ino 
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PROJ. NAME: 
CCC PROJ. NO: 
PROJ. MANAGER: 

LBG Oxidizer 
99-216-1 
Kari Witman 

\ t ^ ^ ^ 

TARGET SHIP DATE: 
BOM ISSUE DATE: 

Revision No. 1 of 1 

Item No. 

403.1 

C620.1 

C621.1 

C623.1 

C624.1 

C626.1 

C627.1 

C629.1 

C630.1 

Qty 

^ 

CCC 
Part# Description 

Deadfront GFCI. 120VAC, 20A, SwitchyMotor Rated 

Relay. DPDT 

Relay Socket, DPDT 

Relay. DPDT 

Relay Socket. DPDT 

Relay, 4PDT 

Relay Socket, 4PDt 
• 

Relay, DPDT 

Relay Socket. DPDT 

Relay. DPDT, Bifurcated Contacts 

Relay Socket. DPDT. RY Style 

Relay, DPDT 

Relay Socket. DPDT 

Relay. 4PDT 

Relay Socket. 4PDT 

Relay. DPDT 

Relay Socket. DPDT 

MFG Part # 

2081-W 

RH2BUL-120AC 

SH2B-05 

RH2BUL-120AC 

SH2B-05 

RH4BUL-120AC 

SH4B-05 

RH2BUL-120AC 

SH2B-Q5 

RY22SU-120AC 

SY2S-06 

RH2BUL-120AC 

SH2B-05 

RH4BUL-120AC 

SH4B-05 

RH2BUL-120AC 

SH2B-05 

Vend. 
Code 

P.0.# Dei. 
Date 

. 

Date 
Rec'd 

Unit Cost Ext. 
Cost 

Actual 
Cost 

Page 1 of 5 



Item No. 

C249.1 

C273.1 

C146.1 

C160.1 

CB121.1 

CH412.1 

DSC101.1 

DSC 108.2 

F106,1 

F108.1 

F115.1 

F125.1 

F127.1 

=131.1 

=U433.1 

:U454.1 

^^^ 

Qty 

3 

3 

3 

^ 

CCC 
Part# 

Description 

Relay. DPDT 

Relay Socket. DPDT 

Relay, DPDT 

Relay Socket. DPDT 

Auxiliary Contact For LCI Series Contactor 

Contactor, lEC. 3P, 600V, 120V Coil, 1 N.O Contact 

Contactor, lEC, 3P, 600V. 120V Coil. 1 N O Contact 

Circuit Breaker, IP, 4S0V, 4 Amp, Equipment Protection 

Chart Recorder DR45AT-1111-00-000-0-OOOPOO-O 

Disconnect, Non Fusable, 80 Amp, 600V, 3P. DIN 

Heavy Duty Disconnect Switch, 3 Blade, Single Throw, 30A, 
Non fusible 

Fuse, Class J, Time Delay, 30 Amp, 600V, 300K AIR 

Fuse. Class J. Time Delay. 12 Amp, 600V. 300K AIR 

Fuse, Class CC. Time Delay, 5 Amp. 600V, 20K AIR 

Fuse. Class FNQR. Rejection, 4 Amp. 600V. 200K AIR 

Fuse. Class FNQR. Rejection. 4 Amp, 600V. 200K AIR 

Fuse. Class FNQR. Rejection, 8 Amp. 600V, 20K AIR 

Fuse. Class CC. Fast AcUng,1/2 Amp. 600V, 200KAIR 

Fuse. Class CC, Fast Acting, 112 Amp, 600V. 200K AIR 

Q 
MFG Part # 

RH2BUL-120AC 

SH2B-0S 

RH2BUL-120AC 

SH2B-05 

LA8DN11 

LC1D0910G6 

LCI 0091066 

S271-K4 

DR4500A 

OT100E3 

HU361 

LPJ-30SP 

LPJ-12SP 

LP-CC-5 

FNQR-4 

FNQR-4 

FNQR-8 

KTKR-1 

KTKR-1/2 

Vend. 
Code P.0.# Del. 

Date 

• 

Date 
Rec'd 

Unit Cost 
Q 

E x t ^ ^ 
Cost 

" Actual 
Cost 
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< ^ ^ ^ m. 
Item No. 

H121.1 

1463.1 

L133.1 

L153.1 

L16B.1 

MECH175.1 

MECH176.1 

MECH176.2 

Qty 

2 

1 

6 

1 

8 

8 

3 

CCC 
Part# 

Description 

rouchsafe Fuseholder, Class CC. IP. eOOV. V10-30A. DIN 

Panel Heater, 120V. 300W. 40 Degree Remote Tstat 

Operator Panel, Optimate, 4x20 Char, 5 F Keys. 3 Ind Lights 

Transformer Light Module. 1 NC 

Transformer Light Module. 2 NO 

Transformer Light Module. 2 NO 

Disconnect Selector Handle. Defeatable. Lock. NEMA 3R 

Touchsafe Fuseholder. Class CC, 3P, 600V, 1/10-30A, OIN, 

Power DistilbuUon Block. 3P. 2/0-#14.195 Amp 

Touchsafe Fuseholder. Class J, IP. 600V. 1-30A. DIN 

Touchsafe Fuseholder. Class CC. IP, 600V. 1/10-30A. DIN 

V Wire Duct Cover 

r Wire Duct 

OIN Rail. 35mm (1 meter sections) 

Enclosure Data Packet. 12'x12 

Enclosure Mounting Feet, Steel 

Enclosure Padlock Handle 

3 Hub Ground Strip 

NEMA Hinge Kit 

MFG Part # 

CHCC1 

040150C1EW11K 

OP-640-P 

ZB2-BW032 

ZB2-BW033 

ZB2-BW033 

0HB2AJ 

CHCC3 

63133 

JT60030 

CHCC1 

C1WH6 

E1X3WHe 

8999NT13 

A-0P2 

C-MFK 

C-WHPTO 

PK3GTA1 

A-NADFK 

Vend. 
Code 

P.0.# 
Dal. 
Date 

• 

Date 
Rec'd 

Unit Cost 
Ext 
Cost 

Actual 
Cost 
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Item No. 

OL108.1 

0L115.1 

PS430.1 

PS453.1 

S148.1 

8162.1 

SW131.1 

T129.1 

U527.1 

J570.1 

J304,1 

J345.1 

J246.1 

J373.1 

^ 

Qty 
CCC 
Part# 

^ 

Description 

nterface Cable, Optimate to 405 Top Port (15 Pin) 

Enclosure, Concept Series, 36'x36'x12', NEMA 4 

Enclosure Mounting Panel 

Panel (used for inner door), 33'x33' 

Overload Relay, lEC, 5.5-8 Amps, Class 20 , IP Sens. 

Overload Relay, lEC. 2.5-4 Amps. Class 20 . IP Sens. 

Power Supply. 24VDC. 320ma 

Power Supply, 24VDC, 320ma 

Selector Switch, 3 Pos, Spring LT to CTR, Green 

Selector Switch, 3 Pos, Spring LT to CTR. Green 

Pushbutton, Mushroom, Momentary. Red 

Transformer. 1000VA. 240/480x120, Fuse Block Ind. 

AB MicroLogix 1500 Base Unit. 12 VAC IN. 12 Relay Out 

AB MicroLogix 1500 End Cap - I/O Termination 

AB MicroLogix 1500 Processor Unit 

AB MicroLogix 1500 16 Point In. 120VAC 

Temp Controller, 3300 series 

Temp Controller, 3300 series 

Flame Safety Programmer, 

High Limit; 120V; Type K; 32-1112F; DIN; FM; Auto Reset 

o 
MFG Part # 

OP-4CBL 

C-SD3e3612 

C-P3636 

A-36P36 

LR2D1512 

LR2D1508 

8440PS24 

8440PS24 

ZB2-BK173 

ZB2-BK173 

ZB2-BW64 

9070-TF1000D1 

1764-24AWA 

1764-ECR 

1764-LSP 

1769-IA16 

OC330B-KE-203-23-
OAOOOO-000 

DC330B-KE-203-23-
0/^000-000 

7256BT.6010NRH 

146D-1K3F-3100 

Vend. 
Code 

P.0.# 
Del. 
Date 

• 

Date 
Rec'd 

Unit Cost 
o 

E x t ^ 
Cost 

Actual 
Cost 
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Item No. 

O 
Qty 

1 

1 

1 

CCC 
Part# Description 

Flame Strenght Indicator; microamp meter 

Cable for Flame Strength indicator 

Miscellaneous (Wire, Terminal Blocks, Etc.) 

o 
MFG Part # 

50200 

CA50 

Vend. 
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Watlow System Integrators 
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May. 1998 
Superaadas: 
W146.|>A304a08 

$5.00 
Made in the U.S.A. 

Printed on Recycled Paper 
10% Postconsumer waste 
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General Description 
The Watlow Series 146 is a DIN rail mount, safety limit 
with a thermocouple or R I D sensor input. The DIN rail 
mounting offers quick and easy installation with the use of 
simple hand tools. The limit may also be flush mounted. 

The Series 146 is designed to meet the needs of a wide 
range of safety applications. Factory selectable options 
include high or low control mode with either manual or 
automatic reset on power loss. 

The Series 146 has a LED for output status indication and 
can be ordered with an integral setpot, remote setpot or a 
fixed set point. 

UL® is a registered trademark of Underwriter's Laboratories. Inc. 

Control Mode 
• High or low limit, bctory selectable 
• Manual or automatic reset on power loss, factory 

selectable 
• Latching alarm with manual reset on over temperature 
• Intemal and/or customer supplied extemal reset switch 
Operator Interface 
• LED indication of output status 
• Dial scale calibrated to compensate for sensor 

non-linearities 
• Integral set point 

• Factory selectat>le *F or *C temperature scale 
• Fixed set point 

• Manufactured to specified value 
• Remote set point 

• Factory selectable °F or *C temperature scale 
Input 
• Themracouple or RTp available 
• Thennocouple with automatic cold junction compensation 
• TTiermocouple may be isolated or grounded 
• Thermocouple and RTD break protection de-energizes output 
• 2 or 3 wire RTD input platinum 100Q @ 0*C calibrated for DIN 

0.00385QO/Q °C curve or JIS 0.003916n/a *C cunre 
Output 
• Electromechanical relay with contact suppression. 3A. Form C. 

SPOT: 3A @ 230V~(ac), 3A @ 30V=(dc). resistive 
• Eiectromectianical relay with contact suppression, 10A, Form 

C. SPOT: 10A@ 230V-{ac) resistive. 5A @ 28V={dc) 
resistive 

Accuracy 
• Calilxation accuracy and sensor conformity: ±1% of span, at 

77*F ±5*F (25*C ± 3*C) ambient and rated line voltage ± 1% 
• Set point accuracy: ±3% of dial scale 
• Accuracy span: 1000'F (540"C) minimum 
• Temperature stability: 5pV/°F (9pV/*C) ambient, 

maximum referred to the input 
. Voltage stability:db0.01% of span per % of rated line voltage 
Agency Approvals 
• UL® 873, 508. 991. Ffle # E190020 
• C-UL#24-93. RIe #£190020 
• CE approved 

89/336/EEC BectromagnetK Compatibility Directive 
EN 50081-2:1994 Emissnns 
EN 50082-2: 1995 Immunity 

73/23/EEC Low-Voltage Directive 
EN 61010-1:1993 Safety 
EN 60730-1. 60730-2-9 

• FM3S45 
Terminals 
• Captive screw, cage clamp connection. 0.155* (4mm) 

max. width screwdriver blade. 22-12 wire gauge 
Mounting 
• DIN rail, DIN EN50022, 35mm x 7.5mm 
• Sul>-panel flush mounting 
Power 
• 120V~(ac). ±10%, 50/60 Hz 
• 230V~(ac). ±10%, 50/60 Hz 
• 24V~(ac). ±10%, 50/60 Hz 
• 4VA power consumption 
Operating Environment 
• 32to13rF(0to55"C) 
• 0 to 90% RH, non-condensing 
Dimensions 
• See Page 2 
Weight 
• 0.7 lb. {0.3kg) 

Series 146 User's Manual 1 

http://www.watlow.com
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Specification 

Function 

O 

o 

Honeyweirs Classic Series 
recorder combines the simpficity of 
pen drawn analog traces with the 
sophistication of micro-prooessor 
controlled functions. This 
combination results in a user 
configurable recorder tfiat is easily 
adapted to meet a variety of 
application requirements—from 
blast furnace to iat)oratory. 

In addition to recording arailog 
traces, the Classic Series recorder 
continuously displays process 
vatiabie values in the selected 
engineering units. 

Both one-pen and two-pen models 
accept inputs from any one of a 
variety of sensors or transmitters 
within the config-urable range 
limits. Also, models are available 
with one or two digital controllers 
to generate controlled output 
signals to operate valves, 
dampers, heating elements, etc. 
for process control. 

Features 

• Charts - Over 5000 preprinted 
charts are available to meet 
specific recording needs. 

• User conffgurBif/0- means that 
users can set and/or eilter operat
ing parameters to fit their require
ments, including type of input, 
without recalibration. 
English language prompts, 
coupled with simple keystroke 
sequences, make configuring the 
recorder easy and 
straightforward. 

• Operator Interface- includes 
clear, brilliant alphanumeric 
displays; indicators; deviatk>n 
bargraph; and keypad for visual 
and tactile interaction. 

Honc>Avcll 

Figure 1—Classic Series recoixier provkles analog trace and 
continuous digital indication of process variable value. 

• Ink cartridge- Disposable, fit)er-
tip ink cartridge for reliable 
recording with minimal 
maintenance. 

• Control Output - up to two 
versatile PID digital controllers 
lets users configure the exact 
control action needed for their 
process. 

• Alarms- Integral "soft" alarms 
are easily set by users to 
announce selected out-of-limit 
conditions. 

• Setpoint Ramp - A single 
setpoint ramp is user 
programmable and is easily 
repeated and activated through 
the Run/Hold key. 

User Configurable 
In the Clas^c Series recorder, 
microprocessor control replaces 
conventk}nal electro-mechanical 
recording techniques. This means 
that the recorder's capabiHties are 
now primarily determined by its 
software. 

Since Honeywell has prepro
grammed a variety of functk>nal 
capcibilities into the recorder, a 
user only has to configure those 
functions that are speciTic for the 
given application. 

The user configures the recorder 
by folk>wing Engfish language 

Industrial Automation and Control, 16404 N. Black Canyon Highway, Phoenix, AZ 85023 
Primed In U.S.A.* O Copynghl 1998 — Honeywell Inc. 
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prompts that appear in the digital 
displays. 

The configuration data (type of 
Input, chart speed, chart range, 
alarm settings, tuning constants, 
etc.) are stored in nonrvolatile 
memory for safe keeping in the 
event of a power failure. 

Operator Interface 

Two digital displays present the 
process variable (PV) value and by 

key selection, tfie controller set 
point' controller output; deviation 
from reference input; dry bulb 
temperature; totalization vaiue: or 
engineering units as desired. 
The lower display can also be set 
scroll or hold. 

In configuration mode, digital dis
plays are pre-empted by English 
language prompts arKl values that 
you use to enter configuration 
datBL Indicators light to shbw sdarm 
condition, which channel PV is on 
display, use of remote set point, 
which output relay is on, selected 
temperature unit, and controller's 
mode of operatioa 

A deviation t)argraph lets operators 
tell at a glance if the process 
variable is at, above, or bek)w the 
controller's setpoint. 

The keypad tiirough whk:h config
uration data is entered also serves 
as cin integral automatk:/manual 
station that provides bunpless 
transfer for controllers. 

On two-pen models, the Hold key 
allows continuous display of one 
channel process variable while the 
recording action proceeds 
automatically. 

(Microprocessor 
Controlled Recording and 

Printing 

, ^ Both the chart and the pen are 
' _ / driven by stepper motors which are 

controlled by the microprocessor 
for precise niaintenance free 
operation. 

Rgure 2—Operator interface includes cfisplays and keypad for 
compretTensive interaction witti the recorder and the process. 

Since cfiart speed is configurable, 
users can easily alter the chart 
speed through the keypad. Gear 
cheuiging or additional motois are 
no kmger required. 

The microprocessor uses the 
configured cfiait range data as 
well as the input data to determine 
the proper pen positkxi. 

The stepper motor accurately 
positions tfie pen drive wittiout 
damping, thus eliminating tiie 
need for sIMewire feedback 
gearing and drive cables. 

A configurable deviation recording 
function lets users show 
graphkraRy the difference between 
a reference input and a process 
variable input 

Users can designate the cfiannel 
1 input or enter a deviation 
setpoint value as the reference 
input This is an example of the 
versatility derived from mk:ro-
processor controlled recording. 

Input Processing 

The input can t)e one of many 
standard low-level electrical sig
nals. And, for models with 2 pens, 
a relative humidity (wet/dry bulb) 
actuation is available using 100 
ohm platinum bulbs (a = 0.00385). 
The input type and range are user 
configurable for hassle-free 
actuation changes in the field. 

Ranges are easily expanded and 
compressed within their span 
limitatrons to meet specific mea

surement needs. Users can select 
upscale or downscale sensor break 
protecta'on for many of the 
actuations. 

Each input is sampled at a rate of 3 
times per second. Each sample is 
amplified and then converted to a 
digital signal wfiich is isolated and 
passed to the mk:roprocessor. 

A digital filter with configurable time 
constants lets users apply input 
signal smootfiing as desired. 

All non-linear inputs are linearized 
by the mk:roprocessor, using look
up tables that reskJe in the soft
ware. This allows nvxed input 
actuations for 2-pen nrMXfels to be 
recorded on a linear chart. Users 
can bypEiss linearizati'on for 
recordhg on a non-linear chart. 

An integral 24 Vdc power supply, 
along with 4-20 mA input config
uration, alkjws direct operation with 
up to two transmitters without the 
need for any addittonal/extemal 
transmitter power supply. 

To totalize a variable, such as a 
flow signal, users select the 
applicable inpih and set the digital 
display scaling factor through 
configuration. This eliminates the 
need for additional integratbn 
hardware including a mechanical 
counter. The totalizer has an eight 
digit display. 

Also has capability to reset the 
totalizer remotely wilh digital 
inputs, and a k)W flow cutoff can be 
set in percent of range below which 
the applicable totalizer does not 
increment. 
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Digital Controller 

The DR 4500A Series recorder 
controller (1 or 2 loops) includes an 
integral mk:roprocessor-based 
PID controller. 

A variety of output types, including 
a duplex variation for heat-cool 
applications, lets users select the 
output that is right for their final 
control element. 

Depending on tiie output type 
users can configure the control 
action as On-Off. PID-A, PID-B or 
PD witii Manual Reset 

As with the record functions. 
English language prompts quickly 
guide users through the entry of all 
the controller's configurable 
parameters. 

Diagnostics 

All DR 4500A Series recorders 
include self-diagnostic systems 
that check critical operati'ons and 
provkje error messages to alert 
users atxjut detected faults. 

Power-up self-diagnostics is a 
microprocessor controlled diag
nostic program tfiat runs tests on 
selected circuitry when the 
recorder is powered up. 

A "ke f test allows a user to initi
ate, on demand, a self-diagnostic 
routine that checks tiie keypad and 
front panel displays. 

Construction Options* 

The DR 4500A Series recorder is 
housed in a mokled CEise whk;h 
can be panel or surface mounted. 

A gasketed door witii a glass or 
optional aciylic window, protects 
intemal components from harsh 
industrial environments while 
alk>wing easy access to the chart 
and operator interface. 

Circuitry is partitioned on printed 
drcuit boards for ease of sen/k;e. 

A Heavy Duty Stainless Steel 
door is available as an option. 

Process interface 

Power, input, and output wiring 
connect to temunations inside the 
case. 

Knockouts in the sides and boV 
torn of the case accept conduit 
connectKMis for convenient wire 
entry. 

• Chart Illumination — Ughts the 
cfiart area to improve readability 
in bwer light areas. 

• Alarm Output — Ties'soff 
alamis to up to two integral 
SPST relays to activate users 
extemal equipment. 

• Digital Input — Allows usere to 
initiate, from a remote k)cation 
through two dry contact cksures, 
selected recorder functions, such 
as switching frc»n automaft; to 
manual control mode, from direct 
to reverse controDer acb'on, or 
reset totalizer. 

• Control — One or two PID 
controllers available 

• Optional FM Approved Control 
Output (4-20mA Current only) 

• Acrylic Window 

• Door Lock 

• Heavy Duty Stainless Steel 
Door 

• Blue or Gray Color Door 

• UL Listing, FM Approval 

• Customer ID Tag 

• Auxiliary 4-20mA Output 
• Row Totalizatfon 

• CE Mark - Conformity with 
73/23/EEC. Low Voltage 
Directive and 89/336/EEC EMC 
Directive 

• RS485 Modbus RTU 
Communications - Available 
/\pril, 1998 

'Restrictions apply - Not all of the options 
an t>e supplied together. 

o 
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OP600 
Series 
Operator 
Panels 
OP-620 
OP-640 

Seepage 7-17.forspeaffcations,and power supply information. 3—5 > 

Seepage 7-37 fori^le^specification and ordering detailsiv^ "^ 

'See'Page 7^^'fo'f5iim(eiTisibKsaivd In^allation inforrriiitio'Sf-^^ ' ' ^ O s 

Both OP600 series operator panels have a broad range of operator input 
and display capabilities. The OP-WINEDIT software allows you to 
predefine up to 160 status or variable messages. Text messages, BCD, 
BCD Double, Binary, and Floating Point Math numbers can be displayed! 
Fixed point numbers can also be displayed. Both panels have five 
user-defined pushbuttons. Each pustibutton can be configured as momentary 
or altemating action. LED indicators in the upper left comer of each pushbutton 
illuminate when the pushbutton is turned ON. You can label the LEDs by 
inserting label sheets under the lens cover. Simply remove the plastic bezel to 
gain access to the label-cover LatSels can be created using-ihe OP-WINEDIT 
software. 

In addition to these common features, the two panels have their own unique 
features which are described below. 

^e^lPatge 7428:fpjr^prfv«^ how user defined^messages are ( | 
*eifte^feih!ah"'6p^l5i©i^blif-The procedure forthis;rfanel is similar, ^ T 

l^e^ge7--222fob^^^{|T!(}{e:pf how the pushbuttons^xised in /3 
ian5l^'iil224paii€a?pu^r^^^ r ^ 

OP-620 Q Menu Tree: The OP-WINEDIT software allows you to create a menu tree. 
This can be used to select the functions for which you are entering data, i.e. 
setpoints, alarms, high and low limits, etc. 

Q Interactive Messages: Messages can be interactive to prompt the operator 
to enter data using the up/down anow keys. 

Q ITata Adjustment: V^riat}les can be incremented or deaemented using the 
u^ydown anow keys, which is useful for setting setpoint limits. 

Q 2 Une Message Display: Has a 2 line by 20 character LCD display. 

rSgi^l i^xauj jptes^tai^g pn;P^^ 7-28 for examples^pfhow a menu 
.irdev'ihteractiVeimessages a^ adjustments are entered in an 
Op- tS i Opajiel: The pirpcfediires for this panel are similar. 

OP-640 

Q 4 Une Message Display: Has a 4 line by 20 character LCD display. 

Q Three LED Annunciator Lamps: Three LEDs illuminate user-defined labels. 
Within the intemal memory are two control bits for each light. One bit controls 
the on/off status and the other tjit controls whether or not the light flashes. 

See page 7-30 for examples of how pushbutton functions keys and 
annunciator lamps aris" uised in an OP-1510 panel. The procedures for 
this panel are similar. 

pLa0ifect 
by Kovo 

F'.irj< CALL TO ORDER: 803-533-0405 



C)rYy\ SINGLE BURNER 

sProtectofiBT" 

-BUtLETIN P-1178 RI 

/ FORM 7256 

COMBUSTION SAFEGUARD 
Operates with FLAME ROD 

ahd/or 
P-C n (Ultra-VioIet) SCANNER 

• • Cuiiipact Design. 

• Time Proven Plug-In Solid State 
FLAME-PAK Amplifier. 

• Plug-In, Interchangeable Relays. 

• Plug-In Power Transformer. 

• Rame Rod and/or Ultra-Violet 
Sensing. Independent or 
simultaneously using same 
FLAME-PAK Amplifier. 

I?IU®'iPS(g^Il®5!J (e®j!JT51®U,g» il5^(g. 
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MOTES: SAFETY LOCKOUT RESET 
FLAME WIRE Tff BE NO. 14- TYPE TW.600V. IGKI.AMC> 
INSULIXTEO VrfiREOR EqUAL. FLAf^E V*IRE »AUST 
HOTBE «N SA»AE CONDUITS V«»TH PQVlER WIRING. «e»-iGHT. 

I G N I T I O N CABLE lAUST BE RUM IN SEPARATE CONDUIT 
TO SPARK. ELECTRODE. ( 0 0 NOT fAiX WITH IISV. WiRlNg). 
INSTALLATION, OPEKATiON AND KMNTENANCE 
SHALL CONFORM WITH NAT|0»4AL FIRE 
PROTECTION A5S0CIRTION STAHDAROS 
NATIONAL AND LOCAL CODES AND 
AUTHORITIES HAVING JURISDICTION. 
ANY MOOIFCATION VOIDS APPROVAL. 

I I 5 V , - & O H 2 . 
FUSED POWER SUPPLY 

NOTES: 
OPEN T Y P E CONTROL S H O W N . 
LETTER SUFFIX "E-'AFTER F O R K 
NUtASER INDICATES ENCLOSED KQOEL 
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LETTER " B " I » J 0 I C A T E S 5 SEC, T R I A L FOR 
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New Power and FlexibllSy 
The UDC 3300 Universal Digital 
Controller packs new powerful 
features in the popular 1/4 DIN size 
while retaining all Ihe simpGdIy, 
flexibility, accuracy, and industry-
leading MMI of the UDC 3000. 

Unmatched new application power 
includes: two universal analog inputs, 
two loops of control, two Math 
equations, two characterizers, and a 
totalizer. When these are comtjined 
with the new Accutane II™ tuning with 
fuzzy logic overshoot suppression, 
the result is price/performance 
leadership. 

Application flexibility is assured by 
the universal analog inputs, universal 
AC power supply, two digital inputs, 
RS422/485 ASa i or Modbus RTU 
communication protocols, simple 
configuration plus total field upgrade 
capability for any optional feature. 

The bright, dual displays with multi-
language prompts (in English, French. 
German, Spanish, or Italian) make the 
operator interface easy to read, 
understand, and operate. Simple 
keystrokes let you set operating 
parameters that meet your process 
control needs.The optional 
RS422/485 ASCII communeations 
allows the UDC 3300 to be configured 
and monitored using HoneyweH's 
Windows™-based LeaderLine PC 
Software (LPCS) personal computer 
program. 

The UDC 3300 is totally compatit)le 
with existing UDC 3000 applications 
and Installations. It even uses the 
same case. 

'"Windows is a trademark ol Microsoft 

'"MODBUS is a Irademartt ol AEG 
Modicon 

Hoiieyucll 

ALM 1 2 P C . • . MAN 

"-'-'" 3300 
0UTt2 SP 3 3 0 0 

BUlCIE2ti 
LOOP 1/2 1 

LOWER 
DISPLAY 

MANUAL 
AUTO 

SETPOINT 
SELECT 

SETUP A V RUN 
HOLD 

Figure 1—U0C3300 Controller has a sealed faceplate suitable for 
hosedown applications 

FteajtUinisiif̂ p^ 
HIg/t i4c«//ac)*—Typically ±0.20% of 
full scale input with a typical 
resolution of 15 bits. Can be field 
calibrated to ±0.05%. 

t/nlversal Inputs—Up to two isolated 
universal inputs accept all 
thermocouple, RTD, mA, mV. and 
voltage types. All input types are 
configurable without switches—no 
need to calibrate. Altemativeiy, the 
second input can be converted into 
two separate 1 -5 volt/4-20 mA high 
level inputs to provide a total of three 
analog inputs. All inputs are sampled 
six times per second (every 166 ms). 
Inputs can be combined for use with 
Relative Humidity, % Oxygen, Carbon 
Potential, Dewpoint sensors, or 
optional Math Equation. (See 
Table 1.) 

Features/Options; opnttriued 
Two Loops of Control (OpOonal)—T^NO 
independent loops «r intemally 
cascaded loops in one device. 

Math Functions (Optional) 

• Algorithms—Two pre-configured 
algorithms for easy implementation 
into either control loop. They can 
be linked or used individually and 
include the capability of using a 
Ratio and Bias with any inpuL You 
can select two from the following 
menu: 

Feedforward Summei^-\Jses any 
inpuL following a Ratio/Bias 
calculation, summed directly with 
the computed PID output value to 
provide a resultant output to the 
final control element (standard 
feature). 

Summer/Subtractor—W\\\ add or 
subtract inputs with the result used 
as the derived PV. 

Industrial Automation and Control, 1110 Virqinia Drive, Fort Washington, PA 19034 
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UDC 3300 
Universal Digital Controller 

Model Selectioh Guide 

Instructions 
* Select the desired Key Number. The arrow to the right marks the selection available. 

' Make one selection each from Tables I, II, III and V using the column beloW the proper 
arrow. A dot (•) denotes unrestricted availability. A letter denotes restricted availability. 
Select as many Table IV ojptions as desired. (If no options are desired, specify 00.) 

KeyNumtwr i ill IV V VI 

___-n -r-~i - ro i 
KEY NUMBER 

Description 
Bask: Controller Model 
Expanded Controller Model 
Linrut Controller Model 
Bask: Model with UDC 3000 OMCS Functionality 

Selection 

DC330B 
DC330E 
DC330L 
DC330D 

^ 

Availability 

^ 
^ 

^ 

TABLE I 

Output «1 

Output #2 
or Alarm #2 

Current without Alarms or Output 2 
Current with Alarm 1 
Relay, E-M with Alarm 1 
Relay, SS 1 a:mp with Alami 1 
Relay, SS 10 amp with Alarm 1 

Open Collector Ouput 
None 
Relay,E-M 
Relay, SS 1 amp 
Relay, S S I 0 amp 

Open Collector Ouput 

CO 
K_ 
E_, 
A _ 
S _ 
T _ 
_ 0 
_ E 
_A 
_ S 
_ T 

• • 

• m 

' ' m • • 

TABLE II 

Extemal 
Interface 

Software 
Options 

Digital 

Inputs 1 

None 
RS-422/485 ASCII/MODBUS RTU 
Auxiliary Output (Current Output #2) 

DMCS Communk:ations 
Standard Functrans (includes Accutane II) 
SPP 
SPP 
Math Option + SPP 
2 Loops/lntemal Cascade + SPP 

Math Option + 2 Loops/internal Cascade + SPP 
None 

Two Digital Inputs v 

0 
1 
2 _ _ 
4 

_o_ 
_ A _ 

B 
_ C _ 
_ D _ 
_ E _ 

_ _ 0 
_ _ 3 

• 
• 
• 

• 

• 

• 

• 

• 
• 
* 

• 

• 

• 
• 

* « 
C 

c • 
c • 

* 

. .. 
• •' 
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Availability 

DC330_ _ _ ^ _ ^ ^ 

TABLE III 

PV input 

Optional 
Input 

T/C, RTD. Radiamatic, mV, 0-SV, 1-5V 
T/C, RTD. Radiamatic, mV, 0-5V, 1-5V, 0-20mA, 

4-20mA 
T/C, RTD. Radiamatic. mV, 0-5V, 1-5V, 0-20mA, 

4-2OmA.O-10V 
Relative Humidity Ondudes optional input) 
Caitwn, Oxygen or OewPoint (includes optional inpu 
None 
Radiamatic, mV, 0-5V, 1-5V, 0-20mA, 4-20mA 
Slidewire Input 
T/C, RTD, Radiamatic, mV, 0-5V, 1-5V, 0-20mA. 

4-20mA. 0-10V 

Selection 
1 _ 
2 _ 

3 _ 

15 
16 
_ 0 
-_1 
_ 2 
_ 3 

B 
• 
• 

• 

• 
• 
• 

e 
• 

E 
• 
• 

• 

• 
• 
• 
• 

e 
• 

L 
• 
• 

• 

« 

0 
• 
• 

• 

• 

9 
e 

TABLE IV 

o 

TABLE V 

TABLE VI 

Options 

90-264 Vac Power 

24 Vac/dc Power 
None 
CSA, FM & UL (Approval Pending) 

F M & U L 
Gray Eizetomer Bezel 
Blue Bastomer Bezel 
Tan Elastomer Bezel 
None 

Customer ID Tag 
None 

DIN Cutout Adapter 

None 

0 
1 

_ 0 ,_ 
A 

_ F 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
i 

t 1
 

1 

0 
T 

0 _ 
D_ 

0 

• -• 

f • 

Manuals 

Certificate 

English 
French 
German 
ItaPian 

Spanish 
None 

Certificate of Conformance (F3391) 

0 _ 
F_ 

G _ 
T _ 
S _ 

_ 0 
_ C 

• 

• 
• 

• 

• 
• 

• 

. 
• 

• 

• 

• 

No Selection 0 . . . • 

RESTRICTIONS 

o 

Restriction 
Letter 

c 

e 

f 

Table 
Available Only With 

Selection Table 
Not Available With 

Selection 
FM approved Limit Controllers with Communications are limited to Read Only. 
MODBUS and Accutune are not available on Limit Controller Models. 

I l l -0 
FM approved Limit Controllers are restricted to TC and RTD PV inputs. 
Limit Controllers are UL Recognized for Regulatory use only. 
The Optional Input on DMCS instruments is restricted to 1-5V or 4-20 mA Input Types. 
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3 BOM# ^ 5 3 7 W Rockwel l 
- A u t o m a t i o n 

New Product Announcement 

MicroLogix™ 1500 and Compact™ I/O 
A/ew Packaged Controller and I/O Platform Offer 
Flexibi l i ty and Higf i Performance 

3 

M i c r o L o g i x 1500 P r o g r a m m a b l e C o n t r o l l e r 
The MicroLogix 1500 is a completely new packaged 
controller with world dass feafajres and performance. 
Many of these new features allow this packaged 
controller to be used in applications where much 
larger controllers were required in the past. 
• High performance I/O expanston through Compact 

I/O 
• Greater than 7K user memory (configurable) 
• 32-bit signed integer math 
• Embedded I/O provide enhanced high speed 

inputs and outputs 
• Optional Data Access Tool (removable & 

insertable under power. RIUP) 
• Trim Potentiometers 
• Memory Modules and Real Time Clock 

C o m p a c t I/O M o d u l a r I n p u t / O u t p u t S y s t e m 
Compact I/O is a new 'PLC style* I/O platform offering 
industry leading price and performance. It utilizes the 
latest design technology for superior performance, 
excellent functionality and ease of use including: 
• Innovative packless design, which reduces system 

cost and inventory 
• Modular, high density I/O termination to reduce panel 

space requirements 
• Integrated high performance serial I/O bus 
• Feature rich I/O functionality to address a wide range 

of applications 
• Front removal/insertion, which reduces time for initial 

system assembly and product replacement 
• Broad application coverage through 24V dc 

sink/source & 120/240V ac I/O; relay, and analog 
I/O. 

3 
Post-i t" Fax Note 7671 
To 

• ^ ^ / > ^ / g ^ ^ / V t n g . 
Ca./Oep(. 

Phone * 

Fa« » 

C ' ^ - r ^ L ' / r r r -

Dale «o l ^ / 

f r om 

Co 
vTrvT ^ g - o ^ M f ^ 

Phone • 
/^/f jgr/^j^ypA/D 

N e w H i g h P e r f o r m a n c e S y s t e m F e a t u r e s 
• Approximate scan time for a typical I K user program 

(includes timers, counters, etc.): 1 millisecond 
• Simple bit instruction execution : 0.7 microseconds 
• 2 millisecond selectable timed interrupt 
• 1 millisecond timers 
• Two 20k Hz high speed counters each with eight 

modes of operation (up. down, up/down, 
quadrature, etc.) 

• Two 20k Hz high speed outputs (PTO & PWM with 
accet/decel profiles) 

• High speed 16Mbps serial I/O bus with CRC 
protected data integrity 

• Rugged tongue and groove package design, to 
provide strength and system reliability 

• Up to eight expansion Compact I/O modules per 
MiCToLogbc 1500 PLC. 

I n d u s t r y S t a n d a r d C o m p a t i b i l i t y 
The MicroLogix 1500 and Compact I/O products 
incorporate workj class technology and features while 
maintaining compatibility with MicroLogix and SLC 
architectures. 
« Standard RSLogix 500 programming environment 

with SLC and MicroLogix 1000 instruction set 
• Removable, NEMA style "finger safe" terminal 

blocks on controller and I/O. to satisfy worldwide 
market requirements 

• DIN rail or panel mount controller and I/O capability 
without additional hardware 

• DH48S Networking using the 1761 -NET-AIC 
• OeviceNet compatibility using the 1761-NET-DNI 
. DF1 Full Duplex, Half Duplex slave for SCADA 

based applications 
• Ethernet and ControlNet connectivity through a 

wide range of bridge products 
• Designed and tested to meet UL, CUL. and CE 

compliance 

OCTOeCR l » » t 

r Sales office for Product Avai labi l i ty 
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Wiring Your Controller 

f^64-24AWA Wiring Diagram^ 

Input Terminals 
v> 

/?n$je—4ri ^AJrT 

BOM# 

o 

1.2-

USED ' 

.yj n M 3 1.1. 
~ | I N f — n N 3 PNI—VFTS 

iO JCOMO 

m\ iiNii—rar 
USED 

Ll—i-
Ji 

COMIj w ? W T 

li 
COM2 

n 
irre 

TIT B I IN f l 

mrftr 

n n 
L2 L l 

Output Terminals 

(i^J 

,>.,) 

!7XC 
NEUT VDCO 

VAC 

IVRCT 

TvsnmEfmwtsmu 
GNO 

pwcr 
VDC1 

lODTT 

mcr 
V0C2 

VOCS VOC4 

IDDT? 

VKCT' 

> 0 > ( ^ 
rower 

POTT 

<^© 

DOtT 

noTT 

ponsr 

[Dorr [DOTT 

[VAC/ 
VOCS 

PDTff 

porra 

PDTT 

f $ 

o 
N r " L'SEO' lefrninals are noi intended lor use as connection poinls. 

Pos t - i r Fax Note 7671 

To BosC P ^ ^ J U C A ^ 

CoTDapl. 

phone « 

F a i « 

C^mLvrrrz^ 

Dale 
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F a i l 
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o Compact™ 1769-IA16120V ac ln| 

P . O l 

Input Wiring 

Basic wiring' of input devices to ihi ihown below. 

A 
ATTENTION: Be carefiil when stripping wires. Wire fragments 
ttiat fall into a module could cause damage at power up. Once 
wiring is complete, ensure the module is free of all metal 
fragments. 

O 
Commons are 

I conn i f t ed 
jntemally. 

A removable, write-on label is provided with the module. Remove the label from 
the door, mark the identification of each terminal with permanent ink, and slide 
the label back into the door. Your markings (ID tag) will l̂ e visible when the 
module door is closed. 

- S 

ai 
o 
2 

o 
a. 

I 
K 

1 
iS 

. ^ 

6 

s. 

o 
1. A current Omiting resistor can be used to Gmit innish oKrent; however, the operating characteristics of the ac 

input circuit wiH be affected. If a 6.8K a rssistor Is placed in series with ihe input. Iha inmsh current is reduced 
to 35 mA. In this configuration ihs minimum on-state voltage increases to 92V ac. 
Before adding tha resistor in a hazardous environmenl. be sure to consider the operating temperature of the 
resistor and the temperature Umlb of the environment. The operating temperature of the rBsistor must remain 
below (he temperature limil ol Iha environmanL 

Publlcalion 1769-5.1 
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/ ^ Field Wiring Connections 

Grounding the Module 

a 

BOM# U5$1,L 

This product is intended to be mounted to a well-grounded mounting surface 
such as a metal panel. Additional grounding connections from the module's 
mounting tabs or DIN rail (if used), are not required unless the mounting surface 
cannot be grounded. Refer to Industrial Automation Wiring and Grounding 
Guidelines. Allen-Bradley publication 1770-4.1, for additional information. 

Output Wiring 

Basic wiring^ of output devices to the 1769-OW8 is shown tielow. 

A 
ATTENTION: Be careful when stripping wires. Wire fragments 
that fall into a module could cause damage at power up. Once 
wiring is complete, ensure the module is free of all metal 
fragments. 

U w OC 

—(^)— 

OUTO 

OUT! 

V«CVDC 

z 
an* 

OUTC 

VIC-VDC 

1 

ouri 
OUTJ 

- ^ a \ -

OUTS 

0UT7 

_ 11 n- •flr 

I T S ? ' 

A removable, write-on label is provided with the module. Remove the label from 
the door, mark the identification of each terminal with permanent ink, and slide 
the label back into the door. Your markings (ID tag) will be visible when the 
module door \& closed. 

o 

1. Surge Suppression • Connecting surge suppressors across your extemal inductive load will extend Ihe life 
of the relay contacts. For additional details, refer lo Industrial Automation Wiring and Grounding GuideCnes. 
Allen-Bradley publication 1770-4.1. 

I 

Publication 1769-5.2 
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Uppecificatlons 

^l)eslgn 

Digital Indication Accuracy 

Minimum input Span 

Input Impedance 

Source Impedance 

Span step Response Time 

Sampling Rate 

Input Rlter 

Digital Displays 

indicators 

Deviation Bargraph 

Controller Modes of Operetion 

Transmitter Supply Voltage 

1 digit 

Range is fully configurable with span limitation of the operating range selected. 

4-20 m^dfc.-250 ohms 
0-/(7 V^dir 200K ohms 
Mothers: 10 Megohms 

HIIJ: 100 ohms per lead maximum 

6-seconds maximum with no latering 

Each input sampled 3 times a second. 

Sottwam. Single pole low pass section with selectable time constants (off to 120 
seconds). 

Vacuum fluorescent, alphanumeric 
A six digit display dedicated to the pmce.ss variable. 
AHemale Infonmation displayed during configuFation mode. 
An ̂ h t digit display shows key selected operating parameters. Also provides 
guidance during coniiguraiion. 

Channel PV display (CHN1 or 2) 
Alarm status (ALM 1.2) 
Controller Output (OUT 1.2) 
Remote Set Point (RSP) fbr Control 1 
Temperature unit ^ or C) or Engineering units 
Controller's mode (A or MAN) 

21 segment, color coded deviation bargraph: 
Green (large) = On Control 
Green (Small) = Deviation to ± 10% of PV 

Manual Operation 
Automatic with local set point 
Automatic with remote set point 

22 to 26 Vdc at input temiinals (50 mAdc at 24 Vdc) 

o 
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S p e c i f i c a t i o n s , continued 

Performance 

Number of Inputs 

types of Input 
Actuation'' 

Themiocouples^ 
B 

E 

E(low) 

J 

J (low) 

K 

K(low) 

NNM (Ni Ni Moiy) 

NIC (Nlcrosil 
NIsll) 

R 

S 

T 

T (low) 

W5W26 

W5W26 (low) 

Radiamatic 

One Pen model: One input 
Two Pen model: Two inputs 

Range 

_F 

105 to 3300 
105 to 150 
150 to 500 
500 to 1000 

1000 to 3300 

-454 to 1832 
-454 to -202 
-202 to 1832 

-200 to 1100 

0 to 1600 

20 to 770 

-320 to 2500 
-320 to 0 

0 to 2500 

-20 to 1000 

32 to 2500 
32 to 500 

500 to 2500 

0 to 2372 

0 to 3100 
0 to 500 

500 to 3100 

0 to 3100 
0 to 500 

500 to 3100 

-300 to 700 

-200 to 600 

0 to 4200 
0 to 600 

600 to 3600 
3600 to 4200 

0 to 2240 1 
0 \o 600 

600 to 2240 

1400 to 3400 

_C 

41 to 1816 
41 to 66 
66 to 260 

260 to 538 
538 to 1816 

-270 to 1000 
-270 to -130 
-130 to 1000 

-129 to 593 

-18 to 871 

-7 to 410 

-196 to 1371 
-196 to -18 

18 to 1371 , 

-29 to 538 

0 to 1371 
0 to 260 

260 to 1371 

-18 to 1300 

-18 to 1704 
-18 to 260 

260 to 1704 

-18 to 1704 
-18 to 260 

260 to 1704 

-184 to 371 

-129 to 316 

-18 to 2315 
-18 to 316 
316 to 1982 

1982 to 2315 

-18 to 1227 
-18 to 316 ' 

316 to 1227 

760 to 1871 

Reference Accuracy 

*_F 

42.00 
14.00 
3.00 
1.50 

18.00 
1.00 

0.50 

0.40 

0.20 

1.25 
0.60 

0.30 

0.75 
0.50 

1.0 

2.00 
1.00 

2.00 
1.00 

0.60 

0.40 

1.40 
1.30 
1.60 

1.10 ' 
1.00 

1.00 

±_c 

23.00 
7.70 
1.70 
0.80 

10.00 
0.55 

0.30 

0.22 

0.11 

0.70 
0.35 

0.16 

0.40 
0.30 

0.55 

1.10 
0.55 

1.10 
0.55 

0.35 

0.22 

0.77 
0.70 
0.90 

0.60 
0.55 

0.55 

Temp. Stability ± 

Degrees Emir Per 1 
DegreeiEr 

2.00 
2.00 
0.50 
0.20 

0.70 
0.35 

0.20 

0.06 

0.04 

0.18 
0.09 

0.05 

0.09 
0.07 

0.01 

0.25 1 
0.13 1 

0.23 
0.13 

0.07 

0.07 

0.17 
0.17 
0.29 

0.14 
0.10 

0.10 
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( ^ Specifications, continued 

3 

Types of Input 
Actuation^ 

RTDs 

Platinum 

100 ohms 

500 ohms 

Linear 

Milliamperes dc 

Millivolts dc 

Volts dc 

Relathre Humid i t y 

Platinum 
100 ohm Wet/Dry 
Wet/Dry Input 
Bulb* 
% R H ' 

Range 

_F 

- 3 0 0 to 900 

- 3 0 0 to 900 

4 to 20 

Oto 10 

l O t o 50 

1 to 5 (can be 
calibrated 0 to 5) 

0 to 10 

- 1 3 0 to 392 

Measured %RH 

0 to <20 

20 to 100 

_c 

- 184 to 482 

- 1 8 4 to 482 

-

-

-

- 9 0 to 200 

Dry Bull 

•F 

-103 to 212 

35 to 40 

>40 to 100 

100 to 212 

Reference Accuracy 

± - F 

0.40 

0.20 

0.10% 

0.05% 

0.05% 

0.05% 

0.10% 

0.30 

• Range 

•c 

-75 to 100 

2 to 4 

>4 to 38 

38 to 100 

± _ c 

0.22 

0.11 

-

-

- . 

0.03 

Accuracy 

* _ F ± 
_C 

2 % R H 

2 % R H 

1 % R H 

1 % R H 

Temp. Stabil i ty* 

1 Degree iET 

0.05 

0.05 

0.004% I J F 

0.004% /_F 

0.004% / _ F 

0.004% /_F 

0 .004%/_F 

0.03 

Temp. Stability 

53tOl04_rV 

12to40_C 

0 .11% 
RH/_F 

0 .11% 
RH/_F 

0.06% 
RH/_F 

0.03% 
RH/_F 

^Not all Input Actuations are avaOable on all models of the Classic Series Recorder. Consult Model Selecllon Guide 44-45-16-07 for 
information. 

^Includes rBference junction cafibratiofl of ± O.OIdsgrass using standard Ice bath* melfiod of caibration. Factory calibration at reference 
± 1.2_F. Note that factory caibration may vary by as much as ± 10 microvolts or « 0.3 ohms for RTDs which means recalibration may be 
required to achieve stated accuracy. 

^Tha RH caicutation is inoperative when temperature goes below 32_F (0_C) or above 212_F (100_C). However, the dry bulb temperature 
will be monitored to -103_F (-7S_C). Accuracy stated is for Classic Series Recorder only, and does not indude remaining system 
accuracies. 

*(EC Alpha (o) o 0.00385 QJCI/JC 

3 
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o Specifications, continued 

Configurable Parameters: These parameters can be set through the keypad. 

Group 

TUNING 1(2) 

SPRAMP 1(2) 

CHART 

PEN1 

o 
PEN 2 

INPUT 1 

INPUT 2 

TOTAL 1 

Parameters 

Gain (or Prop Band) 
Rate Min (or RPM) 
Reset Min 
Man Rset 
CycSec 

TOTAL 2 

SPRamp(1 or 2) 
Tme Min 
RnalSP 

Chart speed 

Hours per revolution 
Linearize 

Setting Range or Selection 

0.1 to 1000 
0.00 to 10.00 
0.02 to 50.00 
-100 to 100% output 
1 to 120 sec. 

D!s€ible or Enable 
Oto 255 
Oto 100% of Span 

Resolution 

0.1 
0.01 
0.01 
1 
1 

Pent 
Pen 1 input 

Chart 1 high range value 
Chart 1 low range value 
Pen 1 On 
Pen 1 Off 

6 hrs. 12 hrs, 24 hrs, 7 days, or 
selected hours per revolution 
1 to 744 hrs 
Linear or Non-Gnear Chart 

Disable or Enable 
Input 1. Output, SP, Oev, DgtII, 
Dgtl2, Input 2. Out2. SP2. Dev2 
-999.0 to 9999 
-999.0 to 9999 
Oto 100% of chart 
Oto 100% of chart 

0.1 
0.1 
1 
1 

Same as PEN 1 

Decimal point location 

Units 
Actuation type 
Transmitter characterization 

High range vaiue 
Low range value 
Low Row Cutoff 
Input compensation 
Filter 1 
Sensor break protection 
(burnout) 

None. 1 POOCX). 2 POCXX), or 3 
(X.XXX)— 
one dedmal place only for non
linear inputs 
_F, _C, or engineering units 
See Input types 
All non-linear Input types, linear, 
square root 
-999.0 to 9999 
-999.010 9999 
0 to 100% of input range 
-999.010 9999 
Oto 120 
None, Up or Down 

0.1 
0.1 

0.1 
1 

SAME AS INPUT 1 

Total 
Reset total 
Total 1 
Total engineering units 
Rate 
Scaling factor 
Resettable 

Read only 
Yes or No 
Disable or Enable 
Desired alphanumeric title 
Second, Minute, Hour, Day or Million/Day 
1. 10,100,1000,10,000.100,000 or 1E6 
No, Local, Ext Swi. Ext Sw2 

SAME AS TOTAL 1 - except for INPUT 2 

3 
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Specifications, continued 

Control ler 

Group Parameters Setting Range or Selection Resolution 

Control 1 (2) PID tuning sets 
Setpoint source 
Ftalio (Input 2) 

SP tracking 

Power-up mode recall 
High and low SP Emits 
Action 
High and low ouiput limits 
Dropoff value 
Deadtiand 
Output Hyst 

Failsafe ouiput value 
Remote Switchhg 
Man Key 
PB or Gain 
Reset units 
Control 1 Algorithm 
Output 1 Algorithm 

1 or2 
Local, Remote (Control 1 only), or 2 Local 
-20.00 to 20.00 
-999 to 9999 
None or RSP (Control 1 only) 

Manual. Auto LSP. or Auto RSP, AM, SP, AMLSP 
0 to 100% of span in engineering units 
Direct or reverse 
-5 to 105% of output 
-5 to 105% of output 
-5.0 to 25% of PV Span 
0.0 to 5.0% of PV Span 

Within the output Emits 
None, ToMan, ToLSP, To2SP, ToDir, RN/HLD 
Disable or Enable 
Proportional band (%) or gain 
RepeatsAninute or minutas/repeat 
PIDA. PIDB. PD + MR. ON-OFF 
Current. Positian Prop. TlmeD, Cur Tl, Tl Cur, 
Time 

0.01 
1 

o Options Input 1 (2) 
Control 1 (2) 
Reject Frequency 
Aux Output 

4mA Val 
20mA Val 
Relative Humklity 
Atm. Pressure 
Deviation 
Scroll Qjower Display) 

Disable or Enable 
Disable or Enable 
60 or 50 Hz 
Disable. INI . IN2. PV1, PV2. Devi. Dev2. 
Outi (2).SP1 (2) 
Low seaEng factor 
High scaEng factor 
Yes or No 
590 to 800 
None, SelPnt. Chan 1 
None, 1 sec. 2 sec. 3 sec 

ALARMS 
(soft, indication 
only) 

SP Value 
SPType 

Alanm Type 
Alarm Scaling MultipGer for 

Totalizer Alarm 
Alami Hysteresis 

0.0 to 9999 
None, Input 1 (2), RH. Dev, Output. Total 1, Total 
2 
Dev2,Out2 
H^horLow 

1,10.100, 1000.10000,100000,1E6 
0.0 to1(X}%of span 

0.1 

LOCKOUT Lockout (Software arxi/or 
Hardware) 

None. CaEb,-i-Conf, Max 
Hardware Configuratnn Lockout (Optronal) 

STATUS Version 
Failsafe 
RAM Test 
Configuration Test 
Calibration Test 
Fact CRC (Factory Set Input 
Constants) 
Battery Test 

Latest Software Verskm 
Yes or No 
Pass or Fail 
Pass or Fail 
Pass or Fail 
Pass or Fail 

Pass or Fail 
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o S p e c i f i c a t i o n s , continued 

Contro l ler (cont inued) 

Controller 

Output^ 
(Opttonal) 

o 
CE Conformity 
(Europe) 
(Optional) 
Product 
Classiffcalion: 

Enclosure Rating: 

Installation 
Category (Over-
voltage Category) 

Pollution Degree: 

EMC Clas&ncation 

Method of EMC 
Assessment 

Declaration of 
Conformity 

• On-Off or Time Pn^xM^onal 
One SPST electromechanical relay. Control actton can be set for direct or reverse; 
N.O. or N.C. contact selectable. 

• On-Oft Duplex, 3 position Step, or Time Propoifbn^ Duplex 
Two SPST electromechanical relays. Control action can be set for direct or reverse; 
N.O. or N.C. contact selectable. 

• Current Proportional 
21 mAdc maximum into a negative or positive grounded or non-grounded load of 0 to 1000 ohms. 
Output range can be set between 4 and 20 mA, and as direct or reverse actkm. 

Re^uUon: 10 bits 
Accuracy: 0.5% full scale 

FM Approved Output (Optional) 

• Position f*ropoiUona/ 
Two SPST electromechanical relays operate motor having a 100 ohm to 1000 ohm slidewire. 

• Current/Time Duf^ex and Time/Current Duplex 
Variation of ti'me proportional duplex for Heat/Cool appfications. Time proportional output (heat or 
cool) is a SPST electromechanical relay. Currant proportional output (heat or cool) Is a 4-20 mA 
sign2dthat can be fed into a negative or positive grounded toad of 0 to 1000 ohms and is operational 
over 50 % of range or the entire range. 
Time Proportkmal Relay Resolution: 4.4 mSec. 

Relay Contact Ratings: 
Resistive Load: 5A d 120 Vac. 2.5A @ 240 Vac 
Inductive Load: 50 VA O 120 Vac or 240 Vac 

Cycle Time: 1 to 120 seconds 
Current Proportional: 

Resokithn: 10 bits 
Accuracy: 0.5% full scale 

This product is in conformity with the protection requirements of the following European Council 
Directives: 73/23/EEC, the Low Voltage Directive, and 89a36/EEC, the EMC Directive. Confomvty of 
this product with any other "CE Mark" Directive(s) shall not be assumed. 

Class I: Permanently Conr>ected. Panel Mounted Industrial Control Equipment witti protective earthing 
(grounding). (EN 61010-1) 

Panel Mounted Equipment, IP 00, this recorder must be panel mounted. 
Terminals must be enclosed wittiin the panel. Front panel IP 65 (lEC 529) 
Category II: Energy-consuming equipment supplied from the fixed installation. 
Local level appliances, and IndustiiaJ Control Equipment. (EN 61010-1) 

Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by 
condensatton. (Ref. lEC 664-1) 

Group 1, Class A, ISM Equipment (EN 55011, emisstons). Industrial Equipment (EN 50082-2, immunity) 

Technical File (TF) 

51197635-000 

o 
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S p e c i f i c a t i o n s , continued 

O 

3 

' Contro l ler , cont inued 

Auxiliary Linear 
Oirtput (Optional) 

Case 

Pen 

Chart 

Wiring 
Connections 

Color 

Approval Bodies 

f 
Dimensions 

Weight 

Mounting 

21mA dc maximum into a negative or positive grounded toad or non-grounded toad of 0 to 1000 ohms. 

Output range can t>e set between 0 to 21 mA, and as direct or reverse action. It can be configured to 
represent any one of ten parameters. The range of the auxiEary ouiput. as a function of the selected 
variabto, can be scaled. This output can be used as a second current output for cument duplex outputs. 

Resolution: 12 bits over 0 to 21 mA 
Arxuracy: 0.2% of fuO scale 
Temperature Stabimy: 0.03% F.SJ " ^ 

Molded. foamed-Noryr* witti gasketed door to meet NEMA 3 enclosure requirements. 
Stainless Steel Heavy Duty door availabto as an option. 

Disposable fitjer-tip ink cartridge. Line lengtfi per cartridge more than iooO ft (305m). 
O n e P e K P u t ^ 
Two Pens: Purple and Red 

12-inch (304.8nnm} diameter chart witti standard preprinted markings and a cafibrated widtii of 
4.62-inches (117.5mm). 

Terminals inskle the case 

Casa- Black 
Door (standard): Caribbean blue or Gray 

U.L approval depending on model. Consult Model Selection Gukle for infonnation. 
FM approved for Class 1, Ohr 2. Groups A, B, C, D areas depending on model. 

See Figure 3. 

13.2 lbs (6 kg) 

Panel or surface mounted. Some adapter kits available for existing panel cutouts. 

Op t ions 

Alarm Output 

Digital Input 

Totalizers 

Miscellaneous 

Two SPST eiectromechanical relays 

Relay Contact Ratings: 
Restetive Load: 1A 9 120 Vac, 1/2A O 240 Vac. 

+20 Vdc source for extemal dry contact or isolated solid state contacts. Selects one configured input. 

One ortwo totelizers depending on model. 
Eght digit lotals" with multiplier on digital display. 

• FM Approved 4-20 mA Control Output 

• Heavy Duty, Stainless Steel door witii acrylic window 

• Door Lock 

• Chart Illumination 

• U.L. Usting, FM Approval, CE Conformity 

• Control 

• Glass or Acrylic Window 

• Customer ID Tag 

• 4-20 mA Auxiliary Output 

" Registered Tradematic - General Electric Co. 
1. Not all controller outputs are available on all models of ttte Classic Recorder. Consult Model Selection Guide 44-45-16-07 for infbrmcttion. 
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Specifications, continued 

Environmental and Operating Conditions 

Parameter 

Ambient 
Temperature 

Relative 
Humidity (%RH) 

Vibration 
Frequency (Hz) 
Accetoration (g) 

Mechantoal Shock 
Acceleration (g) 
Duration (ms)) 

Mounting Position from 
Verttoal 

TiHod Fonward 
Tilted Backward 
Tiilted to Skle (±) 

Power Requirements 
Voltage (VRMS) 

Frequency (Hz) 

Powrer Consumption 

Reference 

67 to 77_F 
19to25_C 

Oto 55* 

0 
0 

0 
0 

S_ 
5_ 
5_ 

11910 121 
238 to 242 
49.8 to 50.2 
59.8 to 60.2 

Rated 

58 to 131_F 
15to55_C 

1010 90* 

Oto 70 
0.1 

1 
30 

10_ 

102 to 132 
204 to 264 
49 to 51 
59 to 61 

32to131_F 
0 to 55_C 

510 90* 

Oto 200 
0.2 

5 
30 

20_ 

102 to 132 
204 to 264 
48 to 52 
58 to 62 

Transport and storage 

-40to151_F 
-40 to 66_C 

5 to 95* 

Oto 200 
0.5 

20 
30 

Any 
Any 
Any 

N/A 
N/A 
N/A 
N/A 

20 watte maximum 

General Reference Data 

Stray Rejection 

Statte Charge Effects 

Line Noise Effects 

Warranty and Technical 
Assistance 

Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz witti 
maximum source impedance of 100 ohms. 

Normtd Mode Rejection Ratio: 60dB witti a 100% span peak-to-peak maximum at 60 Hz. 

Exposed panel surfaces capable of wittistanding a discharge from a 250pf capacitor charged to 
lOKVtfirough 100 ohms. 

Reld temiinals for connecting power line to recorder can withstand the IEEE Surge Wittistanding 
Capabifity Test to a level of 2.5KV. 

DR 4500A cames a 2-year warranty, and toll-free 800 number puts technical assistence only 
a phone call away. 

* The maximum rating only applies up to 104_F (40_C). For higher temperatures, the RH specification is derated to maintain constant 
moisture content. 

o 
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o 

Dimensions: "^'"'"^Q*^^ 
inches 

370 

5.6 
Leftside view Frtxntview Bottom view 

Rgure 3—DR 4500A series recorder dimensions - for reference only 

Ordering Information 

3 

For complete ordering infonnation, request Model Selection Guide 
44-45-16-07 for DR 4500A Series Circular Chart Recorder. 
Honeywell offers a full line of sensors and transmitters that produce a 
compatible range of dc voltage or current signals which can be used as 
inputs to the DR 4500A Series Recorder. 
These devices moEisure: 

Temperature: (Thermocouple or RTD) 
Pressure 

Flow {4 to 20 mA dc or 1 to 5 Vdc process transmitter 
Liquid Level 
Relative Humidity 

Specifications are subject to change without notice. 

For more information, contact your 
nearest Honeywell Branch Office or 

Honeywell Inc. 
1100 Virginia Dr. 
Fort Washington, PA 19034 

In Canada: 
Honeywell Umited 
155 Gordon Baker Rd. 
Willowdale, Ontario M2H 3N7 



o 
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Control System Design Package 
CCC Project Number 

9 9 2 ] 6 J 

Main Power Source (supplied by others) 

460VAC/3PH/60HZ 

General System Information 
CCC Contact person: 
Project Consultant: 
Primary Contact: 
Primary Phone #: 
Site Location: 
System Type: 
Classifications: 
Agency Approval: 
Control Voltage: 
Main Supply Power: 
Panel Location: 

Mike Ebner 
LBG 
Kristen Yahnke 
612-490-1405 
Dayton, Ohio 
Oxidizer (w/ Scrubber) 

120VAC/1PH/60HZ 
460VAC/3PH/60HZ 
In Onboard Cabinet 

Customer Approval: Date: 

O INFORMATION HEREIN IS THE PROPERTY OF CATALYTIC 
COMBUSTION CORP. ANY COPYING, TRANSMITTAL TO 

OTHERS, OR USE EXCEPT THAT FOR WHICH IT IS LOANED 
IS PROHIBITED. 
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Bill of Materials 

Dev. 
Code 

403.1 
C146.I 

CI60.1 
a49. I 

C273.I 

C620.I 

C621.I 

C623.1 

C624.1 

C626.1 

C627.1 

C629.1 

0630.1 

CBI 37 
CH412.1 

DSC101.1 
DSC 108.2 

F106.1 
F108.1 
F115.1 
F125.1 
F127.1 
F131.1 

FU433.1 
FU454.1 

H137 
1463.1 
L133.1 
LI53.I 
L168.1 

MECH 175.1 

Description 

Deadfront GFCI, I20VAC 20A, Switch/Motor Rated 
Auxlllaiv Contact For LQ Series Contaaor 

Contactor, lEC. 3P, 600V. 120V CoD, 1 N.O Contact 
Contactor, lEC. 3P, 600V, 120V Con. 1 N.O Contott 

Relay. DPDT 
Relay Socket DPDT 

Relay. DPDT 
Relay Socket. DPDT 

Relay. DPDT 
Relay Socket. DPDT 

Relay. DPDT 
Relay Socket DPDT 

Relay. 4PDT 
Relay Sodtet 4PDT 

Relay. DPDT 
Relay Socket DPDT 

Relay. DPDT. Blftircated Contacts 
Relay Socket. DPDT. RY Style 

Relay. DPDT 
Relay Socket DPDT 

Relay. 4PDT 
Relay Sodcet 4PDT 

ReUy. DPDT 
Relay Socket DPDT 

Circuit Breaker: 1P: 480V: 6 Amo: Eduioment Protection 
CIrc. Chart Recorder 

Oisconnea. Non Fusable. 80 Amp. 600V. 3P. DIN 
Oisconnea. Non Fusable. 30 Amn. 600V. 3P. DIN 

Fuse, Class 1, Time Delay. 30 Amo. 600V, 300K AIR 
Fuse, Class 1. Time Delay. 12 Amo. 600V. 300K AIR 
Fuse, aass CC. Thne Delay. 5 Amo, 600V, 20K AIR 

Fuse: Class FNQR: Reiecdon: 4 Amo: 600V: 200K AIR 
Fuse: Class FNQR: Relectlon: 4 Amo: 600V: 200K AIR 
Fuse; Class FNQR: Relectlon: 8 Amo: 600V: 200K Air 
Fuse, Class CC, Fast AaInK.I/2 Amp. 600V, 200K AIR 
Fuse. Class CC. Fast Acting. 1/2 Amo. 600V. 200K AIR 

Touchsafe Fuseholder. Class CC. IP. 600V. 1/10-30A. DIN 
Panel Heater: 120V: 300W: 40 Deeree Remote Tstat 

Operator Panel. Ootbnate. 4x20 Char, 5 F Keys, 3 Ind Lishts 
Transformer Lijdit Module, 1 NC 
Transformer Lleht Module, 2 NO 
Transformer Lleht Module. 2 NO 

Disconnect Seieaor Handle. Defeatable, Lock. NEMA 3R 

QTY 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1U» 

1.00 

1.00 

1.00 

1.00 

1 

1.00 

3 

3 

3 

1.00 

1.00 

1.00 

1.00 

1.00 

2 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Part Number 

2081-W 
LA8DN11 

LC1D0910G6 
LC1D0910G6 

RH2B-UL-AC120V 
SH2B-06 

RH2B-UL-AC120V 
SH2B-06 

RH2B-UL-AC120V 
SH2B-06 

RH2B-UL-AC120V 
SH2B-06 

R42B-UL-ACI20V 
SH4B-06 

RH2B-UL-AC120V 
SH2B-06 

RY22S-U-AC120V 
SY2S-05 

RH2B-UL-AC120V 
SH2B-06 

R42B-UL-ACI20V 
SH4B^6 

RH2B-UL-AC120V 
SH2B-06 
S272-K1 

DR45AT- xxxx 
OTI00E3 
OT32E3 

LPJ-30SP 
LPM2SP 
LP-CC-5 
FNQR-4 
FNQR-4 
FNQR-8 
KTKR-1 

KTKR-1/2 
CHCCl 

040150C1EW11K 
OP-640-M 

ZB2-BW032 
ZB2-BW033 
ZB2-BW033 

OHB2A] 

MFG 

TDM 
SQD 

Square D 
SQD 
IDEC 
IDEC 
IDEC 
IDEC 
IDE 
IDE 

IDEC 
IDEC 
IDE 
IDE 

IDEC 
IDEC 
IDE 
IDE 
IDE 
IDE 

IDEC 
IDEC 
IDE 
IDE 
ABB 

Honeywell 
ABB 
ABB 

Bussman 
Bussman 
Bussman 

Bus 
Bus 
Bus 

Bussman 
Bussman 
Bussman 
Watlow 

KOY 
SQD 
SQD 
SQD 
ABB 

CUSTOMER: 
LEG 

DESCRIPTION: 
Oxidizer (w/ Scnibber 
PROJECT NO; 992i6_i 
DRAWING NO: 99216300 1 

REVISION HISTORY 
REV DATE 

I2/Z8/9B 

10/15/99 

ACTION TAKEN 
Submittal 

As Built (ship date) 
Field Modined#l 
Field Modined if 2 

INFORMATION HEREIN IS THE PROPERTY OF CATALYTIC COMBUSTION CORP. ANY COPYING, 
TRANSMITTAL TO OTHERS, OR USE EXCEPT THAT FOR WHICH IT IS LOANED IS PROHIBITED. 

APPR. 



a Bill of Materials 

O 

1 Dev. 
Code 

MECH 176.1 

MECH 176.2 

OL 108.1 
OLII5.1 
PS430.1 
PS453.1 
S148.1 
S162.1 

SW131.1 
T129.1 
U246.1 
U345.1 
US27.I 

US70.1 

Description 

Touchsafe Fuseholder, QassCC, 3P. 600V. 1/10-30A. DIN 
Power Distribution Block, 3P, 2/0-#14. 195 Amo, 

Touchsafe Fuseholder, Class 1, IP. 600V. 1-30A. DIN 
Touchsafe Fuseholder. Class CC, IP. 600V. 1/10-30A. DIN 

1" Wire Durt Cover 
r W l r e D u a 

DIN Ran. 35mm (1 meter sections) 
Enclosure Data Packet 12 "x l2 " 
Enclosure Mountlne Feet Sted 

Enclosure Padlock Handle 
3 Hub Ground Strio 
NEMA HInite Kit 

Interface Cable. Optimate to 405 Too Port (15 Pin) 
Enclosure. Concept Series. 36' 'x36*xl2*. NEMA 4 

Enclosure Moundne Panel 
Panel (used for inner door). 33 'x33 ' 

Overioad Relay, lEC. 5.5-8 Amos. Class 2 0 , IP Sens. 
Overioad Relay. lEC. 2.5-4 Amos. Qass 2 0 . IP Sens. 

Power Supply. 2 4VDC. 320ma 
Power Supply, 24VDC. 320ma 

Selector Switch. 3 Pos. Sorins: LT to CTR, Green 
Selector Switch. 3 Pos, Sorina LT to CTR. Green 

Pushbutton, Mushroom, Momentary, Red 
Transfomier: lOOOVA; 240/480x120: Fuse Block Ind. 

Flame Safety Programmer, 
Temp Controller, 3300 series 

AB MIcroLosbc 1500 Base Unit, 12 VAC IN, 12 Relay Out 
AB MIcroLoidx 1500 End Cap - I/O Terailnatlon 

AB MicroLotdx 1500 Processor Unit 
AB MkroLoidx 1500 16 Point In. 120VAC 

QTY Part Number 

1.00 

1.00 

6 

1.00 

a 
B 

3 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1 

1 CHCC3 
63133 

1T60030 
CHCCl 
C1WH6 

E1X3WH6 
9999NT13 

A-DP2 
C-MFK 

C-WHPTO 
PK3GTA1 
A-NADFK 
OP-4CBL 

C-SD363612 
C-P3636 
A-36P36 

LR2D1512 
LR201508 
8440PS24 
8440PS24 

ZB2-BK173 
ZB2-BK173 
ZB2-BW64 

9070-TF1000D1 
7256 

MFG 

BUS 
COU 

Bussman 
Bussman 

PAN 
PAN 
SQD 
HOF 1 
HOF 
HOF 
SQD 
HOF 
KOY 

Hofftnan 
Hoflman 
Hofirnan 

Square D 
Square D 

SQD 
SQD 
SQD 
SQD 
SQD 
SQD 
PC 

1 .(StC2 30B-KE-203-23-OAOOOO-^ Honeywell | 
1.00 

1.00 

1.00 

1.00 

1764-24AWA 
1764-ECR 
]764-LSP 
1769-IA16 

Allen Bradley 
Allen Bradley 
Allen Bradley 
Allen Bradley 

D 
CUSTOMER: 
LBG 

DESCRIPTION: 
Oxidizer (w/ Scrubber 
PROJECT NO: 992!6_1 
DRAWING NO: 99216300 1 

REVISION HISTORY 
REV DATE 

IZ/2B/9a 

10/15/99 

ACTION TAKEN 
Submittal 

As Built (ship date) 
Field Modined #1 
Field ModiHed #2 

INFORMATION HEREIN IS THE PROPERTY OF CATALYTIC COMBUSTION CORP. ANY COPYING, 
TRANSMITTAL T O OTHERS, OR USE EXCEPT THAT FOR WHICH IT IS LOANED IS PROHIBITED. 

APPR. 
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Ttisse are "Dry Contaclar' for extemal use. 
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Wiring Instructions/Information 
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Oxidizer Control 
Panel 

TB1:e5 Pnxms MacNne En ( i : 

781:88 Proean Machine En |2 

TB1:70 Extarnd DIstbIa (PLC; • 

TB1:1Extamdas.U8(P;. 

761:67 OiddzsrRunringlP 

TB1:e8 OiMar RuvUniKPLC 

TB1:71 Scnifeber StaMPLC 

TB1:3 Scnitgber Strius(P 

Field Wiring Diagram 

Diy Contact Closes Milan CBddnr and 
9cnjbbar t n tatA/ lor CRtMiid Procaas 
(must supply onm pomr) 

jJuinpertfnciussd 

Scrubber Control 
Panel 

TBI :5S OiMzBr RiniinB(PLC) 

TB1:3 OAbarRumlnolP) 

TB1:38 ScnMMT 8trim(PLC) 

TB1:27 ScnMxr 8Uus(P) 

Oxidizer Junction 
Box (6" X 6") 

L1 

L2 

L3 

GND 

Scrubber Junction 
Box (6" X 6") 

L1 

L2 

L3 

GND 
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RÊ t̂»TEi • v m v m 
REVBC W ^ 

A.B»!» 

oronytrmitwataTmnuiiutMoreATtLrTKixtmjenaieav.fmBo^na. Ipanc- ,se. .« 



9 U l < _ a i D A 

I 2 - MAn Total lliai«a l a Tllm • 7 

I 

0001 

Jump to input mapping subroutine file. 
CCC Project 99-216 - Oxidizer Control Panel 

Jump to Optimate 640 communication subroutine file. 

0002 

Jump to control subroutine file. 

0003 

0004 

% 

0006 

Jump to alarm subroutine file. 

Jump to meter subroutine file. 

Jump to output mapping subroutine file. 

-JSR 
Jump To Subroutine 
SBR File Number 11:3 

-JSR 
Jump To Subroutine 
SBR FUe Number U:4 

-JSR 
Jump To Subroutine 
SBR File Number U:5 

-JSR 
Jump To Subroutine 
SBR File Number U:6 

-JSR 
Jump To Subroutine 
SBR File Number U:7 

-JSR 
Jump To Subroutine 
SBR File Number U:8 

< E N D > 

^ 

TUBsday, S«pt«mb«x 28, 1999 - 10:10:59 
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3 

0001 

o 
0002 

0003 

Tum ofT input test bits on first scan. 
First Pass 

S:l 

3E 

TEST 1 

IS 

-MOV 
Move 
Source 0 

0< 
Dest B320 

0000000000000000< 

TEST 2 
-MOV 

Move 
Source 0 

0< 
Dest B3:21 

0000000000000000< 

The program is built using intemal bits for input conditions and coniiected to the real world inputs in this section. This allows fbr a change 
in the PLC inputs from job to job without chuiging the basic control logic. 
All inputs are copied to a memory bit Input inversions are handled here and cany through the rest ofthe program. 
Inputs are wired &ilsafe where required. This means that the safe condition is indicated by an "on" signal so that a broken wire or &iled 
signal will be seen as an alarm. 

Flame Arrest Temp is a N.C. contact (open = alarm) 
On when flame 
arrester temp is OK. 
FLAME ARRESTOR TEMP FLAME_ARREST_TEST 

1:1 B3:20 

^ ^ 3^E 
0 0 

1769-LM6 

High Gss Pressure is a N.C. contact (open =• alarm). 

FLAME_ARREST TEMP 
B3-.2 

C ^ 
0 

On when high gas 
pressure switch is 
OK. 
HIGH GAS_PRESS 

1:1 

-yi 1 
1769-IA16 

On when flame 
arrestor temp is OK. 
FLAME_ARRESTOR_TEMP 

1:1 

3E 

HI_GAS_PRESS_TEST 
B3:20 

^ i 
1 

HIGH_GAS_PRESSURE 
B3:2 

c:^ 
1 1769-IAI6 

Low Gas Pressure is a N.O. contact (closed = OK). 
On when low gas 
pressure switch is 
OK. 
LOW_GAS_PRESS 

1:1 
3-£ 

On when high gas 
pressure switch is 
OK. 
HIGH_GAS_PRESS 

1:1 

^ E 

0004 

O 

1769-L\16 
1 

1769-IA16 

LO_GAS_PRESS_TEST 
83:20 

3^f 
2 

LOW_GAS PRESSURE 
B3:2 
< .^ 

2 

Gas Modulatmg Valve Limit Switch is a N.C. it indicates the gas valve is closed (open = alarm). 
On when gas 

On when gas valve is 
proved closed. 
GAS_VLV_CLSD 

1:1 

a E 

modulating valve is 
closed. 
GAS_VALVE STATUS 

1:1 

^ E 
1769-IA16 

13 
1769-IA16 

GAS_MOD_CL0SED 
B3:2 

c> 
3 

TueadAy, 5epte«*ior 26, 1999 - 10:11:04 
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( » 

0005 

0006 

d, 

0008 

0009 

(J 

GAS_VLV_CLSD_TEST 
B3:20 

3 E 
3 

High Temp Limit Switch - this is the Catalyst final temperature safety switch. N.C. (open = alarm). 
On when CAT high 
limit switdi is OK. 
CAT HIGH_LIM_STATUS HI TEMP LIMIT_TEST 

1:1 B3:20 
^ M: 

HIGH TEMP_LIMrr 
~B3:2 

C) 
4 1769-IA16 

Catalyst Center (TC2) temperature too high, N.C. contact (open = alarm). 
On when catalyst 
center temperature 
is OK. 
CAT_CENT_TEMP_STATUS CENTER HI TEMP_TEST 

1:1 B3-.20 

i-f ^ 
1769-IA16 

Flame Safeguard device alarm signal, N.O. contact (closed = alarm). 
On when flame 
safeguard alarm. 
FS_ALARM_STATUS FLAME_SAFE_FAIL TEST 

1:1 B3:20 

3 E M: 
7 6 

CAT_CENT TEMP_mGH 
B1:2 

c:> 
5 

FLAME_SAFE_FAIL 
B3:2 

C ^ 
6 1769-IA16 

Bumer controller has reached setpoint, N.O. contact (closed = at temp). 
On when bumer is up 
to temperature. 
BURNER TEMP OK 

iil 
3 E 

1769-IA16 

BURNER TEMP_OK_TEST 
B3:20 

3E 
7 

BURNER_UP TO_TEMP 
B3:2 

c> 
7 

Burner ON signal comes fi-om the Flame safeguard main gas valve enable signal, (ON voltage activates input). 
On when main gas 
valve is enabled. 
SSOV_ENBL 

1:0 

3 E 
5 

Bui. 1764 

SSOV_ENABLE_TEST 
B3:20 

3 E 
8 

SSOV_ENABLE 
B3:2 

— C ^ — 
8 

Tuesday, Srptec^ex 21, 1999 - lD: l l i04 
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0010 

Dilution valve full open, (Limit switch closed when valve open). When the dilution valve is indicating not open (closed or moving to 
closed position) the catalyst center temperature controller has energized the dilution valve to close and the process valve to open. 

On when dilution 
valve is closed. 
DIL_VLV_STATUS DILUTION OPEN 

1:0 B3:2 

0011 

-3 E-
Bui. 1764 

DrL_VLV_OPEN_TEST 
B3-.20 

3E 
9 

Indicates ESTOP stanis (ON = OK). 

< > 
9 

On when e-stop OK. 
E_STOP 

1:0 
- ^ 

ESTOP_TEST 
B3:20 

M: 0 
Bull764 

10 

0012 

o 

0013 

ESTOP STATUS 
B3:2 

— c > 
10 

FSP START BLOWER 
B35 
c:> 
11 

Flame safeguard - start blower signal (ON - OK to start blowers). 
On to start blower. 
FSP START BLWR 

1:0 ~ 

3 E 
7 
Bui. 1764 

FSP START_BLWR_TEST 
B3:20 

3 E 
11 

This is a point at the end ofthe fiame safe^ string. If thb is OK we can set FLAME ENABLE contacts and START. (ON=OK). 
On for flame safety 
start 
FSP START FSP_START STRING 

1:0 B3i" 

0014 

-3 E-

FSP 

4 
BuL1764 

START_STR_TEST 
B3:20 

— 3 E 

< > 
12 

12 

Auto mode status - all HOA switches in auto mode??? (ON = OK). 
On when all switches 
in "auto". 
AUTO_MODE 

1:0 

3 E 

O 

1 
BuL1764 

AUTO MODE_TEST 
~B3:20 

3 E 
13 

AUTO MODE_STATUS 
B3:2 
c:^ 
13 

Tuttsday, SepL«nb«r 28, 1999 - 10:11:04 
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<B 
0015 

The Extemal disable is from a Diy Contact(s), series wired if multiple are required. The contact closes to enable the Oxidizer to run (Open 
= Alarm). 

On when externally 
enabled. Jumper if 
not used. 
EXT_ENABLE 

1:0 

- ^ 
2 

BuLI764 

EXT_ENABLE_TEST 
B3:20 

M: 14 

EXTERNAL_DISABLE 
B3:2 

c:> 
14 

0016 

Scmbber status enables the oxidizer to start - the source is a set of dry contacts controlled by the Scmbber. (Closed = RUN). 
On when scrubber 
runnmg. 
SCRUB_STATUS 

1:0 

3 E 
11 

Bul.1764 

SCRUB STATUS_TEST 
B3:20 

3 E 

SCRUBBER_STATUS 
B3:2 
c:> 

15 

0017 

o 
0018 

0019 

15 

Used for holding 
place on I/O 
moping. 
ALWAYS_OFF 

83:4 

3 E 
0 

Low catalyst temperature not used on this project 
CAT_CENT_TEMP_LOW CAT_LO TEMP_TEST 

1:0 B3:21 

K M: — 
6 1 

SPARE_INPUT1 
B3-3 

— c y 
0 

CAT_LOW_TEMP 
B3:3 

— c : : ^ 
1 

0020 

o 

BuL1764 

Combustion Air blower Overload condition, N.O. contacts (closed = OL). 
On when combustion 
air blower overload. 
COMB_BLWR_OL COMB_AIR OL_TEST 

1:1 B3:21 

3E ^ 
9 2 

1769-L\16 

Combustion Air run status - not used on this project 
Used for holding 
place on I/O 
mapping. 
ALWAYS_OFF 

B3:4 

3-E 
0 

COMBAIR_RUN_TEST_ 
B3:21 

3 E 
3 

COMBUSTION AIR OL 
B3:3 

c> 
2 

COMBUST_AIR_STATUS 
B3:3 
c:^ 

3 
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o 

Process Blower overload condition, N.O. contacts (closed = OL). 
On when process 
blower overload. 
PR BLWR_OL 

1:1 

3 E 
8 

I769-L\16 

PR_BLWR_OL_TEST 
B3:21 
^ 

4 

PROCESS_BLOWER_OL 
B3:3 
c:> 

4 

0022 

PROCESS_BLOWER STAT 
B3:3 
<:> 

5 

0023 

o 

Process blower run status • Not used on this project 
Used for holding 
place on I/O 
mapping. 
ALWAYS_OFF 

B3:4 

M: 
0 

PR_BLWR RUN_TEST 
83:21 

3 E 
5 

Process airflow switch, N.O. contacts (closed = OK). This is a power tap to the PLC fivm a string ofthe airflow detectors (low, differental 
and high pressure indicators). 

On when process air 
is flowing. 
PROCESS_AIR_STATUS PROCESS_AIRFLOW_OK 

1:0 B3:3 

8 
^ E-

Bul.1764 

< > 
6 

0024 

PR_AIR_FLOW_TEST 
B3:21 

3 E 
6 

Air flow (process/dilution) high pressure indication, N.C contacts, (open = Fault). 
This is a power tap to the PLC from a string ofthe airflow detectors (low, differental and high pressure indicators). 

On when process high 
pressure switch 
is OK. 
PROC_HI_PRESS_STATUS PR_HI_PRESS TEST PROCESS_HIGH_PRESS 

1:1 83:21 83:3 

M i-f <:̂  

0025 

14 
1769-IA16 

Dilution valve fiill closed limit switch, N.O. contacts (closed = 
On when dilution 
valve is closed. 
DIL_VLV_STATUS 

1:0 

3 E-

valve closed). 

(.3 

3 
Bul.1764 

DIL_VLV_CLSD TEST 
83:21 

3 E 
8 

DILUTION_CL0SED 
B3:3 
< > 

8 
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(i 
0026 

0027 

0028 

a 

0029 

0030 

J 

Gas control module (Dungs CM 100 device) alarm signal, N.O. contacts, (closed = alatm). 
On when there is a 
gas control module 
alarm condition. 
GAS_CNTnR._MOD ALARM GAS_CNTR_STATUS_TEST 

1:1 " 83:21 

3 E M: 
11 9 

GAS_CONTROL STAT 
83:3 
c:^ 

9 
1769-L\16 

Gas Valve proving system fauk indicator. This signal comes from the VPS504 device, it is a voltage tap to the PLC (high = Fault). 

On when a gas 
proving alarm 
condition. 
GAS_PROVING_ALARM 

1:1 

-9 E 
10 

GAS_PROOF_TEST 
B3-.21 

K 10 

GAS PROVING_STATUS 
83:3 
c:^ 
10 

1769-IA16 

Combustion Airflow indication. N.O. contacts (closed = OK). 
This is a power tap to the PLC fit>m a string ofthe airflow detectors Oow, difierental and high pressure indicators). 

On when combustion 
air is flowing. 
COMB_AIR STATUS COMB_AIRFL0W_OK 

I:0~ 83:3 

-3 t-
9 
Bull764 

COMB_AIR_FLOW_TEST 
83:21 

3 ^ -

< > 
11 

11 

Catalyst differential pressure indication, N.C. contacts, (open = alarm). 
On when CAT 
differential press 
is OK. 
CAT_DIFF_STATUS 

1:0 
- ^ 

10 
BuL1764 

On when combustion 
air is flowing. 
COMB_AIR_STATUS 

1:0 

3 E 
9 
BuL1764 

CAT_DIFF_PRESS_TEST 
83:21 
^ 
12 

CAT_DrFF_PRESS_STAT 
83:3 
c > - — 
12 

This is the safety string status at the Flame Safeguard Input - (On = OK to start). 
On for flame safe^ 
start 
FSP_START 

1:0 

3 E 
4 

Bul.1764 

FSP_STRING_IN_TEST 
B3:21 

3 E 
13 

FSP_STEUNG_IN_STATUS 
83:3 

cy 
13 

< E N D > 
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3 
0000 

The Optimate 640 user interface STATUS word is located at N7:12. Move this to a BIT status word: 
Fl Start 83:0/0 
F2 Stop 83:0/1 
F3Alnn Reset 83:0/2 
F4 Bumer Log B3:0/3 
F5 Help 83:0/4 

OP640_STATUS 
MOV — 

Move 
Source N7:12 

0< 
Dest B3.-0 

0000000000000000< 

0001 

Display at this point in the scan. During the rest ofthe scan the proper settings will be made for current conditions. The PLC communicates 
data to the Optimate only at the end ofthe scan. 

OP640_CONTROL 
M̂OV 

Move 
Source 0 

0< 
Dest 83:1 

0000000000000010< 

1 ST_LINE_MESSAGE 
M̂OV 

Move 
Source 

Dest 

1 
1< 

N7:0 
8< 

J 

2ND_LINE_MESSAGE 
MOV 

Move 
Source 

Dest 

1 
1< 

N7:l 
17< 

3RD_LINE_MESSAGE 
M̂OV 

Move 
Source 

Dest 

1 
1< 

N7:2 
15< 

4TH_LINE_MESSAGE 
MOV 

o 

Move 
Source 

Dest 

1 
1< 

N7:3 
14< 

Tuesday , SepCeniteC 28, 1999 - 1 0 : 1 1 : 0 1 
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o 
0002 

ALARM DISPLAY 
If an alarm exists, then show the alarm condition on lines 3 and 4. 
Move alarm condition message to 3rd line. 
Move alarm condition to 4th line. 

EXISTING_ALARM 
B3:30 

3 E 
0 

OP640_CONTROL 
MOV 

Move 
Source 9 

9< 
Dest 83:1 

0000000000000010< 

3RD_LINE_MESSAGE 
-MOV 

o 

FLAME_ARR_TEMP ALARM/DN 
T4:0 

3 E 

4TH LINE_MESSAGE 
-MOV 

DN 

HIGH_GAS_PRESS_ALARM/DN 
T4:l 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

LOW_GAS_PRESS_ALARM/DN 
T4-.2 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

GAS_MOD_CLOSED_ALARM/DN 
T4:3 

3 E 

4TH_LINE MESSAGE 
-MOV 

DN 
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(B 
HIGH_TEMP_ALARM/DN 

T4:4 

3 E 

4TH LINE_MESSAGE 
MOV 

DN 
Move 
Source 

Dest 

33 
33< 

N7:3 
14< 

CENT_TEMP_HI ALARM/DN 
T4:5" 

3 E 

4TH_LINE_MESSAGE 
MOV 

DN 
Move 
Source 

Dest 

34 
34< 

N7:3 
14< 

FLAME_SAFEGUARD_ALRM/DN 
T4:6 

3 E 

4TH_LINE_MESSAGE 
MOV 

DN 

Q 

Move 
Source 

Dest 

36 
36< 

N7:3 
14< 

AUTO_MODE ALARM/DN 
T4:T3 

3 E 

4TH_LINE MESSAGE 
M̂OV 

DN 
Move 
Source 

Dest 

76 
76< 

N7:3 
14< 

EXT_ENABLE_ALARM/DN 
T4:14 

3 E 

4TH_LINE_MESSAGE 
M̂OV 

DN 
Move 
Source 

Dest 

40 
40< 

N7:3 
14< 

SCRUBBER_STAT_ALARM/DN 
T4:15 

3 E 

4TH_LINE_MESSAGE 
MOV 

DN 
Move 
Source 

Dest 

77 
77< 

N7:3 
14< 

o 
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3 
LOW_TEMP_ALARM/DN 

C5:10 

3 E 

4TH LINE_MESSAGE 
-MOV 

DN 

C0M8UST_AIR_0L_ALARM/DN 
T4:18 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

PROC_BLOWER_OL_ALARM/DN 
T4:20 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

Q PROC_AIRFLW_LOW_ALRM/DN 
T4:22 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

PROC_HIGH_PRESS_ALRM/DN 
T4:23 

3E 

4TH_LINE_MESSAGE 
-MOV 

DN 

GAS CNTRL_CM100_ALRM/DN 
T4:25 

a E 

4TH LINE_MESSAGE 
-MOV 

DN 

o 
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o 
GAS_VLV_PROVING_ALRM/DN 

T4:26 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

COMB_AIRFLOW_ALRM/DN 
T4:27 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

o 

CAT_DIFF_PRES_ALARM/DN 
T4:28 

3 E 

4TH_LINE_MESSAGE 
-MOV 

DN 

FSP_TIMEOUT/DN 
T4:48 

3 E 
DN 

MAIN_BURNER TIMEOUT/DN 
C5:r2 

3E 

4TH_LINE_MESSAGE 
-MOV 

DN 

SETUP DISPLAY 
Move "Setup Mode" message to 1st line. 
If a setup fault condition exists, show condition message on 2nd line and tum on yellow lamp. 
If a no setup &ults exist, show setup complete message on lines 2 and 3 and tum yellow lamp on. 
If a latched alarm condition exists, show on lines 3 and 4 and tum on red lamp instead. 

SETUP MODE DISPLAY_TIMER/TT 
83T3I T4:39 

3 E 3^f 
0 TT 

taqe b Tueaday, ^eptetpbec 28. 1999 - 10:11:10 
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o 
OP640_CONTROL 

MOV 
Move 
Source 2 

2< 
Dest 83:1 

0000000000000010< 

1ST_LINE_MESSAGE 
-MOV 

START_CONDrnONS_OK 
83:30 

3E 
2 

EXISTING_ALARM 
83:30 
^ 

0 

2NDJLINE_MESSAGE 
-MOV 

o HIGH_TEMP_LIMIT 
83:2 

3 E 
4 

2ND_LINE_MESSAGE 
-MOV 

GAS_MOD_CLOSED 
B3:2 

^ - E 
3 

2ND_LINE_MESSAGE 
-MOV 

LOW_GAS_PRESSURE 
83:2 

3 E 
2 

2ND_LINE_MESSAGE 
-MOV-

o 
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o 
HIGH_GAS PRESSURE 

B3:2 
•a E-

2ND_LINE MESSAGE 
MOV 

1 
Move 
Source 

Dest 

31 
31< 

N7:l 
17< 

FLAME ARREST_TEMP 
~ B3:2 

3 E 
0 

2ND_LINE_MESSAGE 
M̂OV 

Move 
Source 

Dest 

30 
30< 

N7:l 
17< 

DILUTION_OPEN 
B3:2 

3-^ 
9 

2ND_LINE_MESSAGE 
M̂OV 

Move 
Source 

Dest 

71 
71< 

N7:I 
17< 

AUTO_MODE_STATUS 
B3:2 

3/E 

2ND_LINE_MESSAGE 
M̂OV 

13 
Move 
Source 

Dest 

76 
76< 

N7:l 
17< 

SCRUBBER_STATUS 
B3:2 

ŷ  

2ND_LINE_MESSAGE 
MOV 

15 
Move 
Source 

Dest 

77 
77< 

N7:l 
17< 

o 

EXTERNAL_DISABLE 
B3:2 

3 E 

2ND_LINE_MESSAGE 
MOV 

14 
Move 
Source 

Dest 

78 
78< 

N7:l 
17< 

L._._ 
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o 
ESTOP_STATUS 

83:2 

3 E 

2ND_LINE_MESSAGE 
-MOV 

10 

EXISTING ALARM 
B3:30 

3 E 
0 

OP640_CONTROL 
M̂OV 

Move 
Source 1 

1< 
Dest 83:1 

0000000000000010< 

0004 

O 

STARTUP DISPLAY 
Move 36 decimal to control register to flash the green panel 
Move "Start Mode" message to 1st line. 
Move status message to 2nd line. 

START_MODE DISPLAY_TIMER/rr 
B3:31 T4:39 

3 E J-E 
1 TT 

1/ 

OP640_CONTROL 
M̂OV 

Move 
Source 36 

36< 
Dest 83:1 

0000000000000010< 

1ST_LINE_MESSAGE 
-MOV 

FSP_STRING_IN_STATUS 
83:3 

3/E 
13 

2ND_LINE_MESSAGE 
-MOV 

Tueaday, ::eptont>er 28, 1999 - 10:11:10 
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PURGE PILOT ON.TIMER/TT 
T4:49 

3 E 

2ND_LINE_MESSAGE 
-MOV 

TT 

PURGE PILOT_ON TIMER/DN 
T4:49 ~ 

3 E 
DN 

0005 

o 

RUN DISPLAY 
Move 4 decimal to control register to tum on green panel lamp. 
Move "Run Mode" mess^e to 1st line. 
Move status message to 2nd line. 

RUN_MODE DISPLAY_TIMER/IT 
83:31 T4:39 

— - ^ E 3 - ^ 
2 TT 

OP640 CONTROL 
MOV 

Move 
Source 4 

4< 
Dest 83:1 

0000000000000010< 

1ST_LINE_MESSAGE 
-MOV 

BURNER_UP_TO_TEMP 
83:2 
^ 

2ND LINE_MESSAGE 
~ -MOV 

o 
_„J 
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o 
BURNER_UP_TO_TEMP 

83:2 

3 E 
7 

2ND_LINE_MESSAGE 
MOV 

Move 
Source 

Dest 

6 
6< 

N7:l 
17< 

PROCESS MACHINE_EN 
B3:10 

3 E 
0 

2ND_LINE_MESSAGE 
-MOV 

o 

SHUTDOWN DISPLAY 
Move "Shutdown Mode" message to 1 st line. 
If there is not an existing alarm condition, move decimal 18 to control word totum on the yellow panel lamp and move the "Normal 
Shutdown" message to the 2nd line. 
If Aere ist an existing alarm condition, move decimal 2 to control word to flash die yellow panel lamp and move the "System Shutting 
Down" message to the 2nd line. 

SHUTDOWN MODE DISPLAY_TIMERyTT 
83:31 T439 

3 E M: 
3 TT 

1 ST_LINE_MESSAGE 
-MOV 

EXISTING_ALARM 
B3:30 

^ 
0 

OP640_CONTROL 
^MOV 

o 

Move 
Source 18 

18< 
Dest B3:l 

0000000000000010< 

2ND_LINE_MESSAGE 
-MOV 
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d 
EXISTING_ALARM 

83:30 

3 E 
0 

2ND LINE_MESSAGE 
MOV 

Move 
Source 

Dest 

11 
I K 

N7:l 
17< 

OP640 CONTROL 
M̂OV 

0007 

Q 

Move 
Source 9 

9< 
Dest B3:l 

0000OO0000O0001O< 

This is a altemating ON/OFF circuit - used to rotate messages. Not used in this version with Optimate 640. 
EXISTING_ALARM ON_OFF_TIMER/DN 

83:30 T4:52 

3 E ^ 
0 DN 

ON_OFF_TIMER 
TON 

Timer On Delay 
Timer 
Hme Base 
Preset 
Accum 

T4:52 
0.01 
300< 

0< 

- < E N > -

- < D N > -

ON_OFF TIMER/DN 
T4:52 

3E 

ON_OFF_WORD 
XOR 

DN 
Bitwise Exclusive OR 
Source A 

Source 8 

Dest 

1 
1< 

83:25 
0000h< 
B3.25 
0000h< 

METER AND HELP DISPLAY TIMER 
When the F4 or F5 keys are pushed a latch is set for a timed period to allow display ofthe requested information. 

F4 

0008 

3 

BURNER^LOG 
83:0 
-a ^ 

3 

F5 HELP_KEY 
83:0 

3 E 
4 

METER_DISPLAY_L 
83:26 

- < L ) 
0 

Tueaday , ^epLraba i 38, L999 - 1 0 : 1 1 : 1 0 
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0009 

3 

0010 

METER_DISPLAY_L 
B3:26 

3 E 
0 

DISPLAY_TIMER 
TON 

Timer On Delay 
Timer 
Hme Base 
Presrt 
Accum 

T4J9 
0.01 

30< 
0< 

- < E N : ^ — 

- < D N > — 

0011 

DISPLAY_TIMER/DN 
T4:39 

3 E 
DN 

DISPLAY BURNER LOG 
F4_BURNER_LOG 

83:0 

3 E 
3 

METER_DISPLAY 
83:26 

Cu:) 
0 

1 ST_LINE_MESSAGE 
-MOV 

2ND_LINE_MESSAGE 
-MOV 

o 1ST_LINE_DATA 
MOV 

Move 
Source 

Dest 

C5:1.ACC 
0< 

N7:4 
4< 

2ND_LINE_DATA 
M̂OV 

Move 
Source 

Dest 

C5:2.ACC 
4< 

N7:6 
0< 

0012 

F5 HELP_KEY 
83:0 

3 E 
4 

1ST_LINE_MESSAGE 
-MOV 

o 
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O 
2ND_LINE_MESSAGE 

-MOV 

CONTROL 
M̂OV 

0013 Move 
Source 83:1 

0000000000000010< 
Dest N7:13 

18< 

0014 <END> 

o 

o 
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o 

0000 

Mode setting is stored in bits in word 83:31 : 
Setup mode B3:31 /O on 83 J1 = 1 
Startmode 83:31/1 on B3:31=2 
Run mode 83:31/2 on 83:31 = 4 
Shutdown mode 83:31/3 on B3:31 = 8 

Only one mode is allowed at any time. 

The rung active only on FIRST PASS. It set the unit in SETUP MODE. 
ESTOP will also put the system in SETUP MODE 

The CLR command clear bit registers used to control intemal system status and outputs. 

First Pass 
S:l 

— 3 E 

SYSTEM_MODE 
MOV 

15 

ESTOP_STATUS 
83:2 

3 E 
10 

U S E R _ H A R D R E S E T / D N 
T 4 : 4 0 

3 E 
DN 

Move 
Source 1 

1< 
Dest B3:31 

OOOOOOOOOOOOOOOK 

O 

-CLR 
Clear 
Dest 83:30 

0000000000000100< 

OUTPUT CONTROL_WORD 
—CLR 
Clear 
Dest 83:10 

0000000000000000< 

BURN TEMP_60_SEC_TMR 
T4:42 

CRES) 

8 U R N E R _ T E M P _ M I N _ C N T R 
C 5 : l l 

CRJES^) 

M A I N B U R N E R _ T I M E O U T 
C5 :12 

C^^S^ 

0001 

START AND STOP KEY FUNCTIONS: 

Pushing the START key when setup conditions are satisfied enters the start mode. 
F1_START_KEY SETUP_MODE START_CONDITIONS_OK 

83:0 B3:31 B3:30 
• ^ E -

0 
-9E- •^ t -

SYSTEM_MODE 
MOV 

Move 
Source 2 

2< 
Dest 83:31 

OOOOOOOOOOOOOOOK 
J 

Press the S T O P key any t ime d u r i n g r u n m o d e to enter s h u t d o w n m o d e . 
F2_ST0P KEY RUN_MODE 

B3:0~ 83:31 

O' • ^ E - -3 E-

SYSTEM_MODE 
MOV 

1 
Move 
Source 8 

8< 
Dest 83:31 

OOOOOOOOOOOOOOOK 

TueadaV. S e O t e n b e r 36, 1999 - 1 0 : 1 1 : 1 8 
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G 

Push and hold the S T O P key for 3 seconds to do a ha rd rese t to setup mode. 
F 2 _ S T 0 P _ K E Y 

B 3 : 0 

3 E 

USER_HARD RESET 
TON 

1 
Timer On Delay 
Timor T4:40 
Time Base 0.01 
Preset 300< 
Accum 0< 

^ E N : ^ -

- < D N > — 

0004 

Pushing the STOP key during start mode will clear all outputs and boot the system back to setup mode. 
F2 STOP_KEY START_MODE SYSTEM_MODE 

B3:0 B3:31 i M̂OV 

g f ^ g ^ . Move 
1 1 Source 

a 

i< 
Dest 83:31 

OOOOOOOOOOOOOOOK 

O U T P U T _ C O N T R O L _ W O R D 
C L R 

Clear 
Des t 83:10 

0000000000000000< 

SETUP MODE: 

All ou^uts are disabled in setup. 
SETUP_MODE 

B3:31 

3 E 
0 

OUTPUT CONTROL_WORD 
CLR 

Clear 
Dest 83:10 

OOOOOOOOOOOOOOIKX 

0006 

START STRING 
ESTOP_STATUS 

B3:2 

3^E 
10 

EXTERNAL_DISABLE 
B3:2 

3 ^ 
14 

S C R U 8 8 E R _ S T A T U S 
B3-.2 

3E 
15 

AUTO_MODE_STATUS 
83:2 

3E 
13 

0007 

HIGH_TEMP_LIMIT 
83:2 

M: 

DILUTION_OPEN 
83:2 

3 E 

EXISTING_ALARM 
83:30 

H 
START MODE 
Tum on the blowers and the flame enable relay and run the alarm enable relay. 

START_MODE 
83:31 

3 E 

START C0NDmONS_OK 
83:30 

C ' ^ 
2 

O U T P U T _ C O N T R O L _ W O R D 
O R 

1 

o 

Bitwise Inclusive OR 
Source A 

Source 8 

Dest 

12 
12< 

83:10 
0000h< 
83:10 
0000h< 
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3 
ALARM_ENABLE_TMR 

T̂ON 
Timer On Delay 
Tuner T4:46 
Tune Base 0.01 
Preset 500< 
Accum 0< 

^ E N > -

- < D N > -

0008 

When the FSP String staus is OK at the ou^ut ofthe DUNGS - Start the pilot timer • set the pilot relay after 60 seconds. 
START_MODE FSP STRING_IN_STATUS 

83:31 ~ 83:3 

3 E 3E 
1 13 

PURGE_PILOT_ON_TIMER 
T̂ON 

o 

Tuner On Delay 
Hmer 
Time Base 
Preset 
Accum 

T4;49 
0.01 
5500< 

0< 

- < E N > -

- H C D N > -

PURGE_PILOT_ON_TIMER/DN 
T4:49 

3 E 

OUTPUT_CONTROL_WORD 
OR 

DN 
Bitwise Inclusive OR 
Source A 

Sources 

Dest 

16 
16< 

83:10 
0000h< 
83:10 
0000h< 

This is a timeout on the Flame start process - if not completed in 2 minutes something is wrong. 
START_MODE SSOV_ENA8LE FSP_STRING_IN_STATUS 

83:31 83:2 83:3 
0009 -3 E-

I 8 
3 ^ -
13 

FSP_TIMEOUT/DN 
T4:48 

3E 
DN 

FSP_TIMEOUT 
TON — 

Timer On Delay 
Timer T4:48 
Time Base 0.01 
Preset 12000< 
Accum 0< 

^ E N > -

- ^ D N > -

: > 
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3 

A S T A R T F a u h has been detected - Switch to setup, c lear the outputs and set the start e r ror bit 
F S P _ T l M E O U T / D N 

T 4 : 4 8 

3 E 

OUTPUT_CONTROL_WORD 
CLR 

DN 
Clear 
Dest 83:10 

0000000000000000< 

SYSTEM_MODE 
MOV 

Move 
Source 1 

K 
Dest 83:31 

OOOOOOOOOOOOOOOK 

S T A R T _ E R R O R 
83:30 

— c : > — 
7 

0 

R U N M O D E R U N G S 
R u n m o d e is ac t ivated w h e n the flame safety enables the S S O V (gas selenoid safety va lves ) . 
T h e C A T temp m u s t s tabi l ize. 
T h e Di lut in /Process is enabled. 
E x t e m a l equipment is enabled after the Dilut ion/Process va lves have had t ime to o p e i t 
T h e system is n o w r u n n i n g under no rma l condi t ions . 

Th i s rung enables the b u m e r and set Oxidizer ruiming s tatus to die scrubber, Run m o d e is a lso set 
S T A R T M O D E S S 0 V _ E N A 8 L E S Y S T E M _ M O D E 

83731 B3 :2 i ^MOV 

3E 3 ^ 
1 8 

Move 
Source 4 

4< 
Dest B3L31 

OOOOOOOOOOOOOOOK 

O U T P U T _ C O N T R O L _ W O R D 
O R 

Bi twise Inclusive OR 
Source A 

S o u r c e B 

Des t 

130 
130< 

83:10 
0000h< 
83:10 
0000h< 

0012 

This rung uses a minute counter to let temp stabilize. 
RUN_MODE BURNER_LOOP_ENABLE 

B3:31 83:10 

3 E ^ E 
2 1 

B U R N E R _ U P T O _ T E M P 
B3:2 

3 E 
7 

o 
B U R N _ T E M P _ 6 0 _ S E C _ T M R / D N 

T4:42 

3-E 

BURN_TEMP_60_SEC_TMR 
RTO 

DN 
Retentive Timer On 
Tuner T4:42 
Time Base 0.01 
Preset 6000< 
Accum 0< 

- < E N > -

—<DN>— 
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BURN TEMP_60_SEC_TMR/DN 
T4:42 

3 E 

BURNER TEMP MIN_CNTR 

—ctu 
DN 

Count Up 
Counter 
Preset 
Accum 

C5:ll 
6< 
0< 

-<cu>-
^ D N > -

BUKN TEMP_60_SEC_TMR/DN 
T4:42 

3 E 

BURN_TEMP 60_SEC TMR 
T4742 

C R E S ^ I 

DN 

0013 

When the temp has stabilized tum on the process/dilution enable. This will start the closing ofthe dilution valve and opening ofthe 
process valve. After a time delay after the closing ofthe dilution valve has beoi detected, enable the process machine. 

RUN_MODE BURNER_TEMP_MIN_CNTR/DN 
B3:31 C5:ll 

a E 3E 
DN 

o 

OUTPUT_CONTROL_WORD 
OR 

Bitwise Inclusive OR 
Source A 

Source B 

Dest 

32 
32< 

B3:10 
0000h< 
83:10 
0000h< 

SVE_AIR_STR_EN_DLY 
TON 

Timer On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:43 
0.01 
1500< 

0< 

- < E S > 

- < D N > -

o 

DILUTION_OPEN 
83:2 

yE 

PROCESS_MACHINE_DLY 
T̂ON 

Timer On Delay 
Timer T4:10 
Time Base 0.01 
Preset 1500< 
Accum 0< 

^ E N > — 

—C;DN>— 

PROCESS MACHINE_DLY/DN 
T4:10 

3 E 

OUTPUT_CONTROL_WORD 
OR 

DN 
Bitwise Inclusive OR 
Source A 

Source 8 

Dest 

1 
K 

83:10 
0000h< 
83:10 
0000h< 
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0015 

With the SVE/Air Stripper Delay satisfied - set the "SVE" and "Air Stripper" enables 
RUN_MODE SVE_AIR_STR_EN_DLY/DN 

B3:31 T4:43 

3 E 3 E 
2 DN 

OUTPUT_CONTOOL WORD 
OR ^ ^ 

Bitwise Inclusive OR 
Source A 

Source B 

Dest 

576 
576< 

83:10 
0000h< 
83:10 
0000h< 

This is a main timeout alarm - if the bumer does not reach temp within time specified then - ALARM. 
RUN_MODE BURNER_LOOP_ENABLE BURNER_UP_TO_TEMP 

83:31 83:10 83:2 

3 E 3 E ^ 
2 1 7 

o 

BURNER TIMEOUT/DN 
T4:51 

3^E 

BURNER_TIMEOUT 
R̂TO 

DN 
Retentive Timer On 
Timer T4:51 
Time Base 0.01 
Preset 6000< 
Accum 5149< 

^ E N > -

—<DN^)— 

BURNER_TIMEOUT/DN 
T4:51 

3 E 

MAIN_BUR1^ER_TIME0UT 
CTU 

DN 

BURNER_TIMEOUT/DN 
T4:51 

3 E 

Count Up 
Counter 
Preset 
Accum 

C5:12 
30< (—<DN>— 
0< 

BURNER_TIMEOUT 
T4:51 

CRES^ 

0016 

RUN_MODE 
B3-31 

3 E 
2 

SHUTDOWN MODE 

BURNER_LOOP_ENA8LE 
B3:10 

3 E 
1 

DN 

8URNER_UP_T0_TEMP 
B3:2 

3 E 
7 

MAIN_BURNER TIMEOUT 
C5:12 

CRES^) 

Sequoice: A) open dilution, B) kill flame, C) purge/cool, D) kill blowers. 
The extemal system input enables are opened immediately and the scmbber will see a timed shutdown after the blowers are off. 

Disable all outputs except: bumer enable, flame enable, start blowers, and pilot enable. This leaves flame on and blowers running until 
dilution is opened. 

0017 

When the dilution timer is done - kill all except the blowers. 
SHUTDOWN_MODE 

83:31 

3E 
3 

OUTPUT_CONTROL_WORD 
ÂND 

O 

Bitwise AND 
Source A 

Source 8 

Dest 

62 
62< 

83:10 
0000h< 
B3:10 
0000h< 

Tueaday, September 28. 1999 - 10:11:17 
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COHnoi. Total Kuaga In File • 

0 
DILLmE_FULL OPEN_TMR 

TON — 

o 

Timer On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:44 
0.01 

50< 
0< 

- < E N > — 

- < D N > -

DILUTE_FULL_OPEN_TMR/DN 
T4:44 

3 E 

OUTPUT_CONTROL WORD 
ÂND ^— 

DN 
Bitwise AND 
Source A 

Source 8 

Dest 

40 
40< 

83:10 
0000h< 
B3:10 
0000h< 

BURN TEMP 60_SEC_TMR 
T4:42 

CRSS^ 

8URNER_TEMP_MIN_CNTR 
C5:ll 

CRES;;^ 

0018 

Cool down oxidizer by keeping die blowers on with flame off. 
Adjust the counter value to get number of minutes required. 
After "cool down" shut off blowers and disable scmbber. 

SHUTDOWN MODE COOL_DOWN_TIMER/DN 
B3:3r T4:45 

3 E \ - ^ 

COOL_DOWN_TTMER 
TON 

DN 
Tuner On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:45 
0.01 

6000< 
0< 

—<DN;)— 

CO0L_DOWN_TIMER/DN 
T4:45 

3E 

COOL_DOWN_COUNTER 
CTU 

DN 
Count Up 
Counter 
Preset 
Accum 

C5:20 
5< 
0< 

-<cu>— 
- < D N > -

COOL_DOWN_COUNTER/DN 
C5:20 

3 E 

SYSTEM_MODE 
MOV 

DN 
Move 
Source 1 

K 
Dest 83:31 

OOOOOOOOOOOOOOOK 

T u e a d a y , l l e p t e n b e r 28 . 1999 - 1 0 : 1 1 : 1 7 



99216_aXID A 

U D 3 - COHTROl — T o t a l Runga I n F l l a < 

0 
OUTPUT_CONTROL WORD 

CLR 
Clear 
Dest 83:10 

0000000000000000< 

COOL_DOWN_COUNTER 
C5:20 

C R E S > 

0019 

Shutdown mode with a RESET will move system to setup mode. 
SHUTDOWN_MODE F3_ALARM_RESET 

B3:31 83:0 
-3 E-

START_MODE 
83:31 

3 E 
I 

-3E-

S C R U B B E R _ S T A T A L A R M / D N 
T4:15 

3E DN 

o 
S Y S T E M _ M O D E 

^MOV 

0O2O 

Move 
Source 1 

I< 
Dest 83:31 

OOOOOOOOOOOOOOOK 

O U T P U T _ C O N T R O L _ W 0 R D 
C L R 

Clear 
Des t 83:10 

0000000000000000< 

BURN_TEMP_60_SEC_TMR 
T4:42 

CRES^ 

8 U R N E R _ T E M P _ M I N _ C N T R 
C 5 : l l 

CRES^) 

M A I N _ B U R N E R T I M E O U T 
C5:12~ 

CRES^ 

<END> 
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LAD « - AXARHS T o t a l Runga i n F l l a • 31 

0 

ALARM ENABLE 
This rung determines if the system status is such that an alarm can occur. No alarms are possible unless these conditions are met- must be 
started or miming. 

ALARM_ENABLE_TMR/DN F3_ALARM_RESET F2_ST0P_KEY 
T4:46 83:0 B3:0 

^ E 
DN 

RESET_OR ENABLE_ALRM 
"B3:30 

3E 
1 

RUN_MODE 
83:31 

— 3 E 
2 

2 
3-^ 

1 

EXISTING_ALARM 
83:30 

3 E 
0 

• < «S < r -

RESET_OR_ENABLE_ALRM 
83:30 

c:> 
1 

The following are input'alarm delay timers, each input has a timer associated with i t We do this even if it is not used (set to zero), 
this is done to keep track of and hold a place for timer additions/modifications. There are exceptions, Auto mode, ESTOP. 

Any alarm timo- associated with a STRING is set to a time slightly greater than the previous string alarm. This will at least give the correct 
larm on a reset or power up. 

o 
0001 

Flame arrest is part ofthe flame safeQ^ string. 

FLAME_ARREST_TEMP 
83:2 

3 E 
0 

EXISTING_ALARM 
83:30 

3^E 
0 

FLAME_ARR_TEMP_ALARM/DN 
T4:0 

3 E 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 
1 

DN 

y 

J • < : ^ < — 

FLAME_ARR_TEMP_ALARM 
^TON 

Timer On Delay 
Timer T4:0 
Tune Base 1.0 
Preset 6< 
Accum 0< 

^ E N > — 

0002 

High Gas Pressure is part ofthe flame safety string. 

HIGH_GAS_PRESSURE 
B3:2 

3 E 
1 

EXISTING_ALARM 
83:30 

i^E 
0 

H1GH_GAS_PRESS_ALARM/DN 
T4:l 

3 E 
DN 

RESET_OR_ENABLE_ALRM 
B3:30 

3 E 
1 

Page 1 

1 

M 

M 

M 

Tu'>fldrfy, .-leptembet 38, 1999 1 0 : 1 1 : 21 



99216,0X10 A 

U D < - AURia T o t a l Runga I n F l l a • 31 

0 
H1GH_GAS PRESS_ALARM 

T̂ON 

0003 

Timer On Delay 
Timer 
Tune Base 
Preset 
Accum 

T4:l 
0.01 
305< 

0< 

- < E N : ^ 

- < D N > -

Low Gas Pressure is part ofthe flame safety string. 

LOW_GAS_PRESSURE 
B3:2 

3 E — 
2 

EXISTING_ALARM 
83:30 

3-E 
0 

L0W_GAS_PRESS_ALARMI3N 
T4:2 

3 E 

RESET_0R ENABLE_ALRM 
"83:30 

3 E 
1 

DN 

LOW_GAS_PRESS_ALARM 
T̂ON 

o 

Timer On Del^ 
Timer 
Time Base 
Preset 
Accum 

T4:2 
0.01 
310< 

0< 

- < E S > -

^ D N > -

Modulating gas valve proved closed is part ofthe flame safety string. 

0004 

GAS_MOD_CLOSED 
B3:2 

3 ^ 

START_MODE 
83:31 

3 E 
1 

EXISTING_ALARM 
83:30 

M: 

GAS_MOD_CLOSED_ALARM/DN 
T4:3 

3E 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 
1 

M 
DN 

GAS MOD CLOSED_ALARM 
^^-TON 
Timer On Del^ 
Timer T4:3 
Time Base 0.01 
Preset 315< 
Accum 0< 

- < E N : ) — 

^ D N : ^ 

High Temp limit (catalyst exit) is part ofthe flame safety string. 

HIGH_TEMP_LIMIT 
83:2 

3 E 
4 

EXISTING_ALARM 
B3:30 

3-E 
0 

RESET_OR_ENABLE_ALRM 
B3:30 
-3 E-

1 
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3 
HIGH_TEMP_ALARM/DN 

T4:4 

3 E 
DN 

HIGH TEMP_ALARM 
- ^ T O N 
Timer On Delay 
Tuner T4:4 
Time Base 0.01 
Preset 320< 
Accum 0< 

- < E N > -

—CDN>— 

0006 

3 

Catalyst center temperature high 

CAT_CENT_TEMP_HIGH 
83:2 

3E 
5 

EXISTING_ALARM 
83:30 

3-E 
0 

CENT_TEMP_HI_ALARM/DN 
T4:5 

3 E 

RESET_OR_ENABLE_ALRM 
B3:30 

3 E 
1 

DN 

CENT_TEMP HI_ALARM 
TON 

^ E N > Timer On Delay 
Timer T4:5 
Tune Base 0.01 — C D N ] ) — 
Preset 300< 
Accum 0< 

Flame safeguard alarm - actualy requires no time delay, set to 1 second - if this goes high the flame will shutdown. 

0007 

FLAME_SAFE_FAIL 
B3:2 

3E 
6 

EXISTING ALARM 
8330 

3/^ 
0 

FLAME_SAFEGUARD_ALRM/DN 
T4:6 

3 E 

RESET OR ENABLE_ALRM 
'B3:30 

3 E 
1 

\/ 

DN 

FLAME_SAFEGUARD_ALRM 
TON 

O 
I 

Timer On Delay 
Timer T4:6 
Time Base 0.01 
Preset 300< 
Accum 0< 

— C ^ ^ — 

—CDN^)— 
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U D S - AURM9 T o t a l Runga I n F U a - 31 

Burner up to temp signal - event fi'om honeywell controller 

0009 

BURNER_UP_TO TEMP 
83:2 

3 E 
7 

RESET_OR_ENABLE_ALRM 
83:30 

3E 
1 

BURNER TO TEMP TMR 
-TON 

Timer On Delay 
Timw 
Time Base 
Presd 
Accum 

T4:7 
0.01 

6000< 
0< 

- < E N > — 

- < D N > — 

Bumer on signal is not an alarm and does not require delay on this system • it is set to 1 second... 

SSOV_ENABLE 
83:2 

3 E 
8 

RESET OR_ENABLE_ALRM 
83:30 

— 3 E 
1 

SSOV 0N_DLY 
TON — 

0010 

o 

Tuner On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:8 
0.01 
300< 

0< 

^ E N > -

—<DN>— 

Dilution valve fiilly open signal uses delay to ensure contact state - due to its form of use it is ussually not a problem. 

DILUTION_OPEN 
83:2 

3 E 
9 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 
1 

DILUT_VALVE_OPEN DLY 
TON 

Timer On I>elay 
Timer T4:9 
Tune Base 0.01 
Preset 300< 
Accum 0< 

- < E N > -

^ D N ^ 

0011 

Flames safely blower enable signal - no delay required for this system - so it is set to 1 sec 

FSP_START_8LOWER 
B3:2 

3 E 
II 

RESET_OR_ENABLE_ALRM 
B3:30 

3E 
1 

FSP_BLOWER_DELAY 
T̂ON 

- < E N > Timer On Delay 
Tuner T4:ll 
Time Base O.OI |-<DN^:3— 
Preset 300< 
Accum 0< 

Flame safety start string is OK? this also requires no delay for this system - set to 1 sec. 

0012 

FSP_START STRING 
B3:f 

3 E 
12 

RESET_OR ENA8LE_ALRM 
B3:30 

3E 
1 

START STRING_DLY 
TON 

Timer On Delay 
Timer T4:12 
Time Base 0.01 
Preset 300< 
Accum 0< 

-<EN;^ 

—CDN^— 

AUTO_MODE_STATUS 
B3:2 

EXISTING_ALARM 

B3:30 

0 

RESET_OR_ENABLE_ALRM 
B3:30 . 
3 E-

1 
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T o t a l Runga i n F l l a « 31 

AUTO_MODE_ALARM/DN 
T4:13 

3 E 
DN 

AUTO_MODE_ALARM 
TON 

0014 

Tuner On Delay 
Timo- T4:13 
Tune Base 0.01 
Pres« 10< 
Accum 0< 

^ E N > -

- < D N > — 

Extemal Enable may require delay depending on the controller setting the dry contacts - we use our standard 3 sec. 

o 

EXTERNAL_DISABLE 
83:2 

3 E 
14 

EXT_ENABLE_ALARM/DN 
T4:14 

3 E 

EX1STING_ALARM 
B3:30 
Mi 

0 

RESET OR ENABLE ALRM 
"B3:30 

3 E 
1 

DN 

0015 

EXT ENABLE ALARM 
T . i ^ V T 

Timer On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:14 
0.01 
300< 

0< 

^ E N > — 

- < D N > — 

Scrubber status requires no delay for this system. 

SCRUBBER STATUS 
83:2 

3 ^ 
15 

EXISTING_ALARM 
B3:30 

3-E 
0 

O 

SCRUBBER_STAT_ALARM/DN 
T4:15 

3 E 
DN 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 
1 

v 

\ ' 

SCRUBBER_STAT_ALARM 
TON 

Timer On Delay 
Timer T4:I5 
Time Base 0.01 
Preset 100< 
Accum 0< 

—<EN^) 

—<DN>— 

Tueaday, Septenbec 28, 1999 ' 10:11:^3 
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Scrubber failure is a solid signal fiom a CAT system • del^ not required for this system. 

SPARE INPUTl 
B3J 

3E 
0 

SPARE ALARM/DN 
T4:16 

3E 

EXISTING_ALARM 
83:30 

VE 
0 

RESET OR_ENABLE_ALRM 
83:30 

3 E 
1 

DN 

SPARE_ALARM 
T̂ON — 

Timer On Delay 
Timer T4:16 
Tune Base O.OI 
Preset 300< 
Accum 0< 

- < E N : ^ 

—C:DN>-

0017 

Catalyst Inlet low temperature indication, this is an alrm fimction. if the inlet temp is lower than set point for time 
specified the alarm condition is satisfied. 

CAT_LOW_TEMP 
B3:3 

3 E 
1 

EXISTING_ALARM 
83:30 

3/E 
0 

BURNER_TEMP_MIN_CNTR/DN 
C5:ll 

3 E 
DN 

LOW_TEMP_ALARM/DN 
C5:10 

3 E 
DN 

RESET OR_ENABLE_ALRM 
B330 

3E 
1 

LOW_TEMP_MIN_TMR/DN 
T4:17 

3̂ E 

LOW_TEMP_MIN_TMR 
^TON 

DN 
Timer On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:17 
0.01 
6000< 

0< 

- < E N > — 

LOW_TEMP_MIN_TMR/DN 
T4:17 

3E 

LOW_TEMP_ALARM 
CTU 

DN 
Count Up 
Counter 
Preset 
Accum 

C5:10 
K 
0< 

-<cu>-

—<DN>— 

% 
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o 
RES (reset) is required for this alami counter 

RESET_OR_ENABLE_ALRM 
B3:30 

3-E 
1 

Combustion Air Blower Overload - no delay required. 

LOW_TEMP ALARM 
C5:10 

CRES^ 

0019 

COMBUSTI0N_AIR_OL 
83:3 

-3 E 
2 

COM8UST_AIR_OL_ALARM/DN 
T4:18 

3 E 

EXISTING_ALARM 
83:30 

0 

R E S E T _ 0 R _ E N A 8 L E _ A L R M 
83:30 

3 E 
1 

DN 

o 

COMBUST_AIR_OL_ALARM 
TON 

Timer On Delay 
Timer T4:18 
Time Base 0.01 
Preset 300< 
Accum 0< 

- < E N > -

- < D N > -

0020 

Process Blower Overload - no delay required. 

PROCESS_BL0WER_OL 
83:3 

3 E 
4 

EXISTING_ALARM 
83:30 

3^E 
0 

PROC_BLOWER_OL_ALARM/DN 
T4:20 

3 E 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 

DN 

PROC_BLOWER_OL_ALARM 
TON 

Timer On Dels^ 
Timer T4:20 
Time Base O.OI 
Preset 300< 
Accum 0< 

- < E N > -

—CDN>— 

0021 

Process airflow low alarm is part a string - timer values offset to catch first alarm, 
(string includes combustion airflow, differential pressure and low flow). 

PROCESS_AIRFLOW_OK 
83:3 
^ 

6 

EXISTING_ALARM 
83:30 

- ^ 
0 

RESET_OR_ENABLE_ALRM 
83:30 

3 E-
1 

Tuesdaiy, SrpCombex J 9 . 1999 - 10:11:23 
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PROC_/>JRFLW_LOW_ALRM/DN 
T4:22 

3E 

V 

DN 

PROC_ArRFLW_LOW_ALRM 
T̂ON 

0022 

Timer On Delay 
Timer 
Thne Base 
Preset 
Accum 

T4:22 
0.01 
315< 

0< 

• ^ E N > -

^ D N ^ 

o 

PROCESS HIGH_PRESS 
B3:3 

3 E 
7 

EXISTING ALARM 
83:30 

3-E 
0 

PROC_HIGH PRESS_ALRM/DN 
' T4 :23 

3 E 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 
1 

Y 

DN 

PROC_HIGH_PRESS ALRM 
T̂ON 

0023 

Timer On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:23 
1.0 
30< 
0< 

^ E N > 

^ D N : ^ 

Dilution full closed limit switch delay 

DILUTION_CLOSED 
83:3 

3 E 
8 

EXISTING ALARM 
83:30 

3-E 

DILUTION_FULL_CLOSED/DN 
T4:24 

3 E 

RESET_0R_ENA8LE_ALRM 
83:30 

3 E 
1 

DN 

^ 

DILUTION_FULL_CLOSED 
TON 

Timer On Delay 
Tuner T4:24 
Time Base 0.01 
Preset 300< 
Accum 0< 

- < E N > — 

—CDN^— 

Tueaday , Septeoibcc 2 8 . 1999 ~ 1 0 : 1 1 : 2 3 
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om 

Gas control module alarm - fiom CM 100 (DUNG control device on gas train). No delay needed for this system, set 
to 1 sec.. 

GAS_CONTROL_STAT 
83:3 

-3 E 
9 

EXISTING_ALARM 
83:30 

0 

RESET_OR ENABLE_ALRM 
B3:30 

3E 
1 

GAS CNmL_CM100_ALRM 
T̂ON 

^ E N > Timo- On Delay 
Timer T4:25 
Tune Base 0.01 I — ( D N ) — 
Preset 300< 
Accum 0< 

0025 

Gas valve proving system alarm - set the same as other flame protection alarms. 

GAS_PROVING_STATUS 
83:3 

3 E 
10 

EXISTING_ALARM 
83:30 

3 ^ 
0 

GAS_VLV_PROVING_ALRM/DN 
T4:26 

3 E 

RESET_OR_ENABLE_ALRM 
83:30 

3 E 
1 

DN 

0026 

GAS_VLV_PROVING_ALRM 
TON 

Timer On Delay 
Timer T4:26 
Time Base 0.01 
Preset 300< 
Accum 0< 

- K E N > -

^ D N > -

Combustion airflow status - alami - diis is part of a string so the time delay is of&et 
(string includes combustion airflow, differential pressure and low flow). 

o 

COMB_AIRFLOW_OK 
83:3 

3-f 
11 

EXISTING ALARM 
83:30 

K 

COM8_AIRFLOW_ALRM/DN 
T4:27 

3 E 

RESET OR ENABLE_ALRM 
'B330 

3E 
1 

DN 

-U/ . 

\l 

V 

V 

Pa^a 9 Tueaday, Septcnbar 38, 1999 - 10:11:23 
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o 
COMB_AIRFLOW_ALRM 

TON 
Timer On Delay 
Timer T4:27 
Time Base 0.01 
Preset 300< 
Accum 0< 

0027 

Cata lys t differential pressure - t h i s is pa r t o f a string so t h e delay is offset 
(str ing inc ludes combust ion a i r f l o w , differential p ressure a n d low flow). 

o 

CAT_DIFF_PRESS 
83:3 

3 E — 

STAT 

12 

CAT_DIFF_PRES ALARM/DN 
T4:28" 

3 E 

EXISTING_ALARM 
B3J0 

M: 
0 

RESET OR_ENABLE_ALRM 
83:30 

3 E 
1 

1/ 

DN 

CAT DIFF_PRES ALARM 
T̂ON 

Timer On Delay 
Timer T4:28 
Time Base 0.01 
Preset 305< 
Accum 0< 

- < E N ; ) — 

^ D N > -

0028 

Catalyst differential pressure - this is part of a string so the del^ is of&et 
(string includes combustion airflow, differential pressure and low flow). 

FSP_STRING_IN_STATUS 
833 

3 E 
13 

RESET_0R_ENABLE ALRM 
83:30 

3 E 
1 

FSP_STRING_STAT DLY 
TON 

Timer On Delay 
Timer 
Time Base 
Preset 
Accum 

T4:29 
0.01 
300< 

0< 

- < E N > -

^ D N > -

Determine if there is a alarm contion - if so ,set bit The system is put in shutdown mode (MOV 8 to b3:31) and the 
"Oxidizer Fault" output is set 

0029 

o 

F L A M E _ A R R _ T E M P _ A L A R M / D N 

T4:0 

3E 
DN 

HIGH_GAS_PRESS_ALARM/DN 

T4:l 

3E 
DN 

J 

EXISTING_ALARM 

83:30 
c:> 

0 

SETUP MODE 
83:31 

M: 
0 

S Y S T E M M O D E 
^MOV 

M o v e 
Source 8 

8< 
Des t B3:31 

OOOOOOOOOOOOOOOK 
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o 
LOW GAS PRESS_ALARM/DN 

T4:2 

-3 E 
DN 

SETUP_MODE 
83:31 

3/E 
0 

OUTPUT_CONTROL_WORD 
OR 

GAS_MOD CLOSED 
T4:3 

3 F -

ALARM/DN 

o 

DN 

HIGH_TEMP_ALARM/DN 
T4:4 

3 E 
DN 

CENT_TEMP_HI ALARM/DN 
T4:5 

3 E 

Bitwise Inclusive OR 
Source A 

Sources 

Dest 

256 
256< 

B3:10 
0000h< 
B3:10 
0000h< 

DN 

FLAME_SAFEGUARD_ALRM/DN 
T4:6 

3 E 
DN 

AUTO_MODE_ALARM/DN 
T4:13 

3 E 
DN 

EXT ENABLE_ALARM/DN 
T4:14 

3 E 
DN 

SCRUBBER_STAT_ALARM/DN 
T4:15 

3 E 
DN 

LOW_TEMP ALARM/DN 
C5:10 

3E 
DN 

COMBUST_AIR_OL_ALARM/DN 
T4:18 

3 E 
DN 

PROC_BLOWER_OL_ALARM/DN 
T4:20 

3 E 
DN 

1. 
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o 
PROC A1RFLW_L0W_ALRM/DN 

T4:22 

3 E 
DN 

PROC HIGH_PR£SS ALRM/DN 
T4:23 

3 E 
DN 

GAS_CNTRL_CM100 ALRM/DN 
T4:25 

3 E 
DN 

GAS_VLV_PROVING_ALRM/DN 
T4:26 

3 E 

O 

0030 

DN 

COMB_AIRFLOW_ALRM/DN 
T4:27 

3 E 
DN 

CAT_DIFF_PRES ALARM/DN 
T4:28' 

3 E 
DN 

MAlN_8URNER_TIMEOUT/DN 
C5:12 

3 E 
DN 

<END^ 
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<i 

The following rung is a BURNER ON meter (hours) 
SSOV ENABLE 

B3:2 

3 E 
8 

8URNER_60SEC_TMR 
RTO 

Retentive Timer On 
Timer T4:31 
Tune Base 0.01 
Preset 6000< 
Accum 3754< 

^ E N > -

—CDN>— 

BURNER_60SEC TMR/DN 
T4:31 

3E 

BURI>JER ON_MIN_C 
CTU 

DN 

8URNER_0N_MIN_C/DN 
C5:0 

3E 

CoumUp 
Counter 
Preset 
Accum 

Kcu> 
C5:0 

6o<|—<DN;;)— 
56< 

BURNER ON_HOUR_ 

—ctu 
DN 

Count Up 
Counter 
Preset 
Accum 

Kcu> 
C5:l 

IOOOO<E<DN;:)— 
o< 

0001 

0002 

0003 

The next 3 nmgs reset components ofthe bumer hour meter • (on the rung above this one). 
8URNER_60SEC_TMRyDN 

T4:31 

3 E 

BURNER_60SEC_TMR 
T4:31 

C R E S ^ ) 

0004 

0005 

0006 

DN 

BURNER_ON_MIN_C/DN 
C5:0 

3 E 
DN 

BURNER_ON HOUR_/DN 
C5:l 

3 E 

BURNER_ON_MIN 
C5:0 

CRES;) 

BURNER_ON_H0UR 
C5:l 

<RES;5 
DN 

This rung is the counter for OFF/ON cycles ofthe bumer - it auto clears at 9,999 counts 
S S 0 V _ E N A 8 L E BUKNER_ON_CYCLE/DN 

83:2 C5:2 

3 E J^E 

BURNER_ON_CYCLE 
CTU 

8 

BURNER 0 N _ C Y C L E / D N 

"C5:2 

3 E 

DN 
Count Up 
Counter 
Preset 
Accum 

C5:2 
10000< 

4< 

-<cv>-
^ D N > -

BURNER_ON_CYCLE 
C5:2 

CRES;) 
DN 

< E N D ^ ) 

O 

T u e a d a y . S e n t e n b ^ r 7ft. loQQ 



992 ie_WID A 

U D t - OUTPUT MAP — T o t a l Runga i n F i l a - • 

0000 

0001 

0002 

0003 

0005 

0006 

0007 

OUTPUT MAP 

The following mngs map intemal bits to outputs on the PLC. This is the only place outputs are found within the program. 

PROCESS_MAGHINE EN 
83:10 

] F 
0 

BURNER L 0 0 P _ E N A B L E 
B 3 : 1 0 

. ] F -
1 

FLAME_ENABLE 
83:10 

:- 3 E-
2 

START_BLOWERS 
83:10 

-3 E — 
3 

PIL0T_ENA8LE 
83:10 

OXIDIZER RUNNING 
B3T1O 

- — a E — — 
7 

PROCESS_DILUnON_EN 
83:10 

3 E -
5 

SHUTDOWN_MODE 
83:31 

— ^ / ^ 

EXISTING_ALARM 
83:30 

3 ^ 
0 

PROCESS_MACHINE_ENBL 
0:0 

.-. -.-cy 
Bul.1764 

8URNER_L00P E3MBL 
OK) 

c>—— 
8ul.l764 

FLAME_ENBL 
0.0 

— — C ) 
4 

Bul.1764 

BLOWERS_RUN 
0:0 

o-^ 
8 

Bul.1764 
PILOT_ENBL 

0:0 

——cy 
5 

8ul.l764 
OXID_RUNNING 

0:0 
< > 
10 

8ul.l764 

PROC_DILUTION_ENBL 
0:6 
0— 

Bui. 1764 

< E N D > 

Tuesday, Septenber 28, 1999 - 10:11:31 



^ • @ 

5L ® 

0-30 PSI 

V 7 / 

N • 314 

lUTUtWt. CM 
SUPPIY 
5 PSO 

SCfH 

( f ^ • (^TJ 
FRISH MR 

10? @ 

NOTES: 
SEC owe. SD232 FOR LCGENO SYSBOLS. 

( j x io i ) - B.O.M. REFERCNCE NUMBERS ARE 
^ ' SHOWN OM B i n s o r MATERIAL 

AND COMPONENT CUT SHEETS. 

SatOilSBSSSf 
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P t lD CAS TRAIN 



Electrical Data 
Project #99-216 LBG 2nd trip 

o ElectricaiyControl System Verification 

Date: 1/14/OQ 
Project #: 99-216 

Project Name: LBG- Dayton 
Perfonned By: R. Corcoran 

Test (In House): 
Startup (Site): 
Service Call: 

Voltage and Current Data 

Main Service (voltage/phase/frequency): 

Main Service Voltage (measured 

482 

480/3/60 

L1-L2: 
L1-L3:; 
L2-L3: 477 

482 
G-L1: 
G-L2: 
G-L3: 

280 
280 
274 

Main Service Current (measured 

17 

o 
L l : 
L2: 
L3: 

17.15 
15.9 

Motor Data | 

Motor ID 
HP 

Frame 
RPM 
Hz 

Service Factor 
Power Factor 

Voltage 
N-Plate 
Actual 

Cun-ent (FLA) 
N-Plate 
Actual 

Fuse/CB 
Type 
Size 

OL Setting 

Combustion Air Blower 
1 

143TCZ 
3450 
60 

1.25 
79 

208/480 
480 

1.8 
1.2 

Fuse 
LP-CC 

5 
2.5 

Process Air Blower 
5 

184T 
3450 
60 

1.15 
92 

208/480 
480 

7.6 
7.2 

Fuse 
LPJ 

12SP 
6 

99-216 LBG 2nd trip Page 1 



99-216 LBG 2nd trip Alarm&HOA 

o 

o 

System Alarms 

Alanm Name 

Inlet High Temp 
Low Gas Pressure 
High Gas Pressure 
Gas Mod Valve Closed 
CAT High Temp Umit 
CAT Center Temp High 
Flame Safeguard Trip 
Switch not in Auto Mode 
Extemal Disable Contact 
Scubber Not Running 
CAT Low Temp 
Combustion Air OL 
Process Blower OL 
Process Airflow Low 
Process High Press 
Gas Valve Proving Fail 
No Combustion Airflow 
CAT Diff. Pressure 
Bumer Time Out 

Shutdown 
Y/N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

Setup/Note 

HOA Switch Check 

O 

Function 
Combustion Air 

Process Air 

Ught? 
Y 
Y 

Hand Mode 
Functional 
Functional 

Auto Mode Response 
Functional 
Functional 

99-216 LBG 2nd trip Page 2 



Procass Contrellar Conflg. She«t Project »99.218 LBQ 2nd trip 

Configuration Racord Stisat 
Modal DCS 
SM 

aroup Prompt 
TUNING 

SPRAMP ~ 

ACCUTUNE , 

CONTROL 

OPTIONS 

• 

Function Promrt 
PROP BO 
or 
GAIN 
or 
GAlNVALn 
RATE MIN 
RSET MIN 
or 
RS6TRPM 
MAN RSET 
PR0PB02 
or. 
GAIN 2 
RATE2MIN 
RSEr2MIN 
or 
RSETZRPM 
CYCSEC 
or 
CYCSX3 
CYC2SEC 
or 
CYC2SX3 
SECURITY 
LOCKOUT 
AUTOMAN 
SPSEL 
RUN HOLD 

Valua or 
Selection 

1.0( 
Factoivselt lmi 

- • 

1.0000 
. i a i u u 

_ 
•33 /24*6 

1.00 
..santm 

-
0 

_ 
1.000 
0.00 
1.00 

-
20 

20 
20 

20 
0 

CALIB 
ENABLE 
ENABLE 
ENABLE 

SPRAMP 
TIME MIN 
FINAL SP 
SPRATE 
EU/HRUP 
EU/HRDN 
SPPROQ 
FUZZY 
ACCUTUNE 

OISABL 
3 

1000 
DISABL 

0 
0 

DISABL 

AT ERROR 1 1 NONE 

'VSOURC 
PID SETS 
SMVVALUE 
LSPS 
RSP SRC 
AUTQBIAS 
SPTRACK 
PWHMODE 
PWROUT 
SPHILIM 
SPLoUM 
ACTION 
PCTVMUP 
BCT/M/DN 
OUTHHJM 
OUTLoLIM 
HiUM 

I L o L M 
DROPOFF 
DEADBAND 
OUT HYST 
FAILMODE 
FAILSAFE 
MAN OUT 
AUTOOUT . 
PBofGAIN 
^INorRPM 

2 

ALSP 

1400 

PBPCT 
RPM 

INP1 
10NLY 

0.00 
1 ONLY 
NONE 

DISABL. 
NONE 

MANUAL 
LAST 
1000 

0 
REVRSE 

0 
0 

100 
0.0 

100.0 
0.0 
0 

1.0 
0.5 

NOLAT 
OO 

. _ 
_ • 

GAIN 
MIN 

1 
AUXOUT 
4mA VAL 
20mA VAL 
}IG IN 1 
3IG 1 COM 
3IG IN 2 
3IG2COM 

T o 2 S P 

OISABL 
0.0 
0 

NONE 
OISABL 
NONE 

DISABL 
SP 1 - 0 1 
SP 2 -1050 

1 

Practtss Coiitiwllor 

Group Prompt 
ALQORTHM 

OUTALG 

INPUTl 

INPUT 2 

COM 

ALARMS 

3ISPLAY 1 

i 
( 
f 

Function Proniv 
CONTALQ 
TIMER 
PERIOD 
START 
LDISP 
INPAL01 
MATHK 
CALCHI 
CALCLO 
ALG1INA 
ALG1INB 
ALG1INC 
pcosa. 
PCTCO 
ATMPRES 

LBG- DAYTON 
69-216 

Valua or 
Selection Factory SatHna 

PIDA 
DISABL 

0.01 . 
KEY 

TIREM 
NONE 

-
_ 
_ 
-
_ 
_ 

DISA8L 
0.200 
760.0 

1 
OUTALG 
4-20 RNG 
0UT2ALQ 
RLYSTATE 
RLYTYPE 

, • 

CURRNT 
lOOPCT 

CURRNT 
1(y20N 

MEGHAN 

1 
INI TYPE 
XMITTER1 
INI HI 
INI LO 
RATI01 
BIASIN1 
FILTER 1 
auRNOUTI 
EMMisrvi 

K T C H 

2400 
-325 

5 
UP 

0-1 OmV 
UNEAR 

1000 
0 

1.00 
0 
0 

NONE 
0.00 

1 
IN2TYPE 
yuervsa 
N2HI 
IN2L0 
RATIO 2 
BIASIN2 
FILTB12 
BURN0UT2 
EMMISIV2 

Disable 0-1 OmV 
LINEAR 

1000 
0 

1.00 
0 
0 

NONE 
0.00 

1 
ComSTATE 
ComAODR 
SHEDT^ME^ 
PARITY 
BAUD 
3UPLEX 
D( DELAY 

SHB)M00E 
SHEDSP 
UNTO 
CSPRATIO 
CSPBIAS 
LOOPBACK 

DISABL 
0 
0 

ODD 
300 

HALf 
- 1 
LAST 

TOLSP 
PERCNT 

1.0 
0 

OISABL 

1 
A1S1 VAL 
A1S2VAL 
A2S1VAL 
A2S2VAL 
AISI TYPE 
A1S2TYPE 
A2S1TYPE 
A2S2TYPE 
A1S1HL 
A1S1EV 
A1S2 HL 
A152EV 
« S 1 HL 
A2S1 EV 
WS2HL 
*2S2EV 
"iLHYST 
^LM OUTI 
3L0CK 

1100 

Inp l 

0.1 

80 
10 
95 
5 

NONE 
. NONE 

NONE 
NONE 
HIGH 

_ 
LOW 

• _ 

HIGH 
_ 

LOW/ 

_ 
0,1 

NOLAT 
DISABL 

1 
DEQMAL 
FEMPUNIT 
SWR FREQ 
?AT10 2 

LANGUAGE | 

• F 

,. 

XXXX 
NONE 
60Hz 

DISABL 
ENGUS 

99-216 LBG Pages 



Bumer Contnller Config Sheet Project # 90-216 LBG 2nd trip 

o 

o 

o 

ConflguraUon Racord Sheet 
Model 003 
sm 

Group Promrt 
TUNING 

SPRAMP 

ACCUTUNE 

CONTROL 

OPTIONS 

PROPBD 
Of 

GAIN 
or 
GAINVAUi 
RATE MIN 
RSET MIN 
Of 
RSET RPM 
MAN RSET 
PR0PBD2 
or 
GAIN 2 
RATE2MIN 
RSET2MIN 
or 
RSET2RPM 
CYCSEC 
or 
CYCSXa 
CYC2SEC 
or 
CYC2SX3 
SECURITY 
LOCKOLIT 
AUTOMAN 
SP SB-
RUN HOLD 

Value or 
Selection 

zose 

PaetoTV Semna 

-
1.0000 

.32tmU 
-

-32S/24Sa 
1.00 

-]2B/34a« 

-
0 

-
1.000 
0.00 
1.00 

_ 
20 

20 
20 

20 
0 

CAUB 
EKABLE 
ENABLE 
ENABLE 

SPRAMP 
TIME MIN 
FINAL SP 
SPRATE 
EUmRUP 
EUAIRDN 
SPPROQ 
FUZZY 
ACCUTUNE 

DISABL 
3 

1000 
DISABL 

0 
0 

OISABL 
DISABL 

AT ERROR 1 1 NONE 

PVSOURC 
I D SETS 

SW VALUE 
LSP-S 
RSP SRC 
AUTOBIAS 
SPTRACK 
PWRMODE 
PWROUT 
SP HiUM 
SPLoUM 
ACTION 
PCT/MUP 
PCT/M/DN 
OUTHIUM 
OUTLoUM 
IH IUM 
I L o U M 
DROPOFF 
DEADBAND 
OUT HYST 
FAILMODE 
FAILSAFE 
MAN OUT 
AUTOOUT 
PBoiGAIN 
MINofRPM 

2 

ALSP 

7 
30 

INP1 
10NLY 

0.00 
10NLY 
NONE 

OISABL 
NONE 

MANUAL 
LAST 
1000 

0 
REVRSE 

0 
0 

100 
0.0 

100.0 
0.0 
0 

1.0 
0.5 

NOLAT 
0.0 

-
_ 

GAIN 
MIN 

1 
AUXOUT 
4mA VAL 
20mA VAL 
DIG IN 1 
DIG 1 COM 
DIG IN 2 
3IG2COM 

taSP2 

DISABL 
0.0 
0 

NONE 
DISABL 
NONE 

OISABL 
SP 1 - 0 ' F 

SP2-950*F 

i 

Burner Controller 

QreupPremM 
ALGORTHM 

OUTALG 

INPUTl 

INPUT 2 

COM 

ALARMS 

3ISPLAY 

Function Prompt 
CONTALO 
TIMER 
PBUOO 
START 
LDISP 
INPAL01 
MATHK 
CALCHI 
CALCLO 
AL61INA 
ALQIINB 
AL01 INC 
PCOSB-
PCTCO 
ATMPRES 

LBG-DAYTON 
69-218 

Value or 
Selection Factotv Setdns 

PIDA 
DISABL 

0.01 
KEY 

TiRam 
NONE 

_ 
_ 
-
_ 
_ 
_ 

0200 
760.0 

1 
OUTALG 
4-20 RNG 
0UT2ALQ 
RLYSTATE 
RLYTYPE 

. 
CURRNT 
100PCT 
CURRNT 
10F2ON 

MECHAN 

1 
INITYPE 
XMITTER1 
INI HI 
IN1LO 
RATIO 1 
BIAS INI 
FILTER 1 
BURNOUn 
aHMISIVI 

K T C H 

2400 
•aas 

s 
UP 

0-10mV 
LINEAR 

1000 
0 

1.00 
0 
0 

NONE 
0.00 

1 
IN2T*PE 
(MTTTBU 
N2HI 
IN2L0 
WT102 
3IASIN2 

FILTER 2 
BURN0UT2 
EMMISIV2 

K T C H 

2400 

UP 

0-1 OmV 
LINEAR 

1000 
0 

1.00 
0 
0 

NONE 
aoo 

1 
ComSTATE 
ComADOR 
SHEDT1ME 
PARnY 
BAUD 
DUPLEX 
TX DELAY 
SHEOMODE 
SHEDSP 
UNITS 
CSPRATIO 
CSPBIAS 
LOOPBACK 

DISABL 
0 
0 

ODD 
300 

HALF 
1 

LAST 
TOLSP 
PERCNT 

1.0 
0 

1 
AIS I VAL 
A1S2VAL 
A2S1VAL 
A2S2VAL 
A I S I TYPE 
A1S2TYPg 
A2S1TYPE 
A2S2TYPE 
A1S1HL 
A1S1EV 
A1S2HL 
A1S2EV 
A2S1HL 
A2S1EV 
A2S2HL 
A2S2EV 
ALHYST 
^LMOUTI 
3L0CK 

1000 

700 

PV 

PV 

0.1 

60 
10 
95 
5 

NONE 
NONE 
NONE 
NONE 
HIGH 

_ 
LOW 
_ 

HIGH 

_ 
LOW 

0.1 
NOLAT 
OISABL 

1 
3ECIMAL 
rEMPUNIT 
SWR FREQ 
RATIO 2 
.ANGUAQE 

• F 
XXXX 
NONE 
60 Hz 

DISABL 
ENGUS 

99-216 LBG Page 4 



99-216 LBG 2nd tripElectrical checklist 

d 

O 

Electr ical Checklist 

0 Verify user Interface function keys. 

p ] User interface indicator lights correct. 

[ 3 ESTOP tesled. 

r ^ All alarms tripped and response verified. 

]y \ Create multiple faults - verify first out response. 

0 Controller record sheets completed. 

[ 3 Pictures Logged. 

[7J "As Built" or "Reld Modified" schematics completed, 

[ • j Schematics included in enclosure pocket. 

fT] Labels applied (UL, High Voltage, PLC Waming, CCC Standard) 

/ ^ [ ^ Meters verified (hour meters and cycle counters). 

99-216 LBG 2nd trip Page 5 



u O 
Indicator Devrces 

LBG 99-216 

Designation 

PI1 

PI2 

Pi3 

PI4 

PIS 

PI6 

PI7 

PIS 

PI9 

PI10 

T i l 

TI2 

FI1 

FI2 

FI3 

FI4 

TE3 

TE2 

TE1 

Location 

Oxidizer Inlet Pressure 

Quench Inlet Pressure 

Scmbber Inlet Pressure 

Demister Inlet Pressure 

Recycle Supply Pressure 

Wash Water Pressure 

Pressure to Gas Train 

Gas Pressure to Train 

Pilot Gas Pressure 

Combustion Air Pressure 

Oxidizer Inlet Temp. 

Scrubber inlet Temp. 

Air Flow to Oxidizer 

Liquid Flow to Quench 

Liquid Flow to Scrubber 

Water Flow to Wash 

Cat. Inlet 

Cat. Center 

Cat. Outlet 

BOM Ref .# 

319 

416 

416 

416 

418 

417 

701 

705 

705 

704 

318 

419 

316 

426 

425 

427 

320 

320 

320 

Make 

WIKA 

Dwyer 

Dwyer 

Owyer 

WIKA 

WIKA 

WIKA 

WIKA 

WIKA 

WIKA 

WIKA 

WIKA 

Dwyer 

B/W 

BAN 

B/W 

B. Coleman 

B. Coleman 

B. Coleman 

Range 

0-100" w.c. 

0-10" W.C. 

0-10" W.C. 

0-10" w.c. 

040 PSI 

0-100 PSI 

0-30 PSI 

0-60" w.c. 

0-60" W.C. 

0-100" W.C. 

0-200 F 

0-250 F 

0-2" w.c. 

2-20 GPM 

3-30 GPM 

0.5-5 GPM 

0-2400 F 

0-2400 F 

0-2400 F 
1 

Reading 
Test 

23.5 

7 

1.2 

0.3 

40 

60 

5 

5 

38 

42 

83 

120 

0.45 

9 

18 

0.5 

-

-

Reading 
Start-up 

Reading 

IS J 

• V S 

Notes 

• 



Switch Peviceg 
LBG 99-216 

Designation 

PSI 

TS1 

PS2 

PDS1 

PDT1 

TS2 
PS3 

FS1 
PS4 

PS5 

PS6 

TE3 
TE2 

TE1 

• 

Location 

Oxidizer Inlet 

Oxidizer Inlet 

Oxidizer Inlet 

Cat Differential 

Oxidizer Inlet 

Scrubber Sump 

Pump Discharge 

Wash Water 

Gas Train 

Gas Train 

Combustion Air 

Cat. Inlet 

Cat. Center 

Cat. Outlet 

BOM Ref.» 

314 

313 

312 

321 

317 

420 
411 

424 

732 
731 

717 

320 
320 

320 

Make 

Dwyer 

Vuicun 

Dwyer 

Dwyer 

Ashcroti 

Ashcroft 

Mercoid 

Flo Tect 

Dungs 

Dungs 

Dwyer 

B. Coleman 

B. Coleman 

B. Coleman 

• 

' 

Range 

.5-2 PSI 

-100600 F 

4-20" W.c. 

4-20" w.c. 

0-2" w.c. 

75-250 F 

10-150 PSI 

.04-.6 GPM 

1-20" w.c. 

12-60" w.c. 

4-20" w.c. 

0-2400 F 

0-2400 F 

0-2400 F 

Set Point 
Test 

1.26 

350 

10 

- 9 

-
ISO 
15 

0.25 

14 

56 

10 
-

• -

-

Set Point 
Start-up 

. 

Set Point 
Revised 

Notes 

• 

• 





o Scrubber Panel Logic Sequence 
CCC Project 99-216, LBG Inc. 

Revised 11-2-01 

Control Panel Type 
This section describes the control and indication for a Scrubber. The unit is integrated 
with a gas fired catalytic oxidizer. 

Main Power 
Main power is provided (by others) to the panel-mounted disconnect. This also sen/es as 
a means of disconnecting the power to the control panel prior to opening the enclosure. 

Selector Switches 
When the system is running in "AUTO" mode, any selector switch tumed to the "OFF" 
position will shut the system down. 

O 

Alarm Signals 
The system will be disabled when any ofthe following conditions are met. Correction of 
the condition and manual reset ofthe alarm will be required to enable the system to 
operate. 

Table 1 - Alarm Conditions and System Reaction. 

Alarm Condition 
Recirculation Pump Motor Overioad 

High Scrubber Inlet Temperature 
High pH in Liquid Recirculant 
Low pH in Liquid Recirculant 

High Conductivity in Liquid Recirculant 
High Liquid Level in Scrubber Sump. 

Low/Low Liquid Level in Scmbber Sump. 
Low Pressure in Liquid Recirculant Line. 

Oxidizer Status (not running) 

System Response 
Total System Shutdown 
Total System Shutdown 
Total System Shutdown 
Total System Shutdown 
Total System Shutdown 
Total System Shutdown 
Total System Shutdown 
Total System Shutdown 

Time Delay - Total System 
Shutdown 

o 
LBG Inc. 

Scrubber Panel Logic Sequence 
CCC Project No. 99-216 

11/02/01 



3 Recirculation Pump 
If the Hand-Off-Auto selector switch is in the "OFF" position, the pump Is disabled. 

In the "HAND" position, the pump will run as long as there is not a motor overioad 
condition. 

In the "AUTO" position, the pump will be allowed to run if the following conditions are met. 

• The disable circuit from the oxidizer is not active and timed out. 
• There is not a motor overioad condition. 
• All primary alarms are "ok" 

Make Up Water Solenoid 
The make up water solenoid (normally closed) allows fresh water into the system to 
compensate for losses of evaporation and blow-down. Panel HOA indication lamp is lit 
when the solenoid is activated (valve open). 

The make up solenoid operates from the high and low level sensors in the scrubber sump. 

If the Hand-Off-Auto selector switch is in the "OFF" position, the solenoid valve is closed. 

( ^ In the "HAND" position, the solenoid valve will by-pass all logic and open. 

In the "AUTO" position, the solenoid will be controlled by the PLC with make up dictated 
by the status of the level control. 

Metering Pump 
The metering pump output is regulated by a 4-20ma signal from the PH analyzer. The 
analyzer also provides high and low PH alarm contacts to the PLC. The metering pump 
does not utilize a HOA switch. Manual operation is achieved by entering "manual" mode 
on the pH controller - see Great Lakes pH controller manual for details. 

pH Controller 
The pH probe and controller continuously monitor the pH level of the recirculant. As the 
pH falls past a set point, the metering pump is activated, with the output flow regulated by 
a 4-20ma signal from the pH controller. 

LBG Inc. 
Scrubber Panel Logic Sequence 

CCC Project No. 99-216 
11/02/01 



SKID MOUNTED HCL QUENCH/SCRUBBER 

o 

o 

NOTES: 

r^ 
I . SEE DWG. SD232 FOR LEGEND SYMBOLS. 

1. ( g ) ~ B.O.M. REFERENCE NUMBERS ARE 

SHOWN ON B i a s OF MATERIAL 

AND COMPONENT CUT SHEETS. 

B I1-F41 i r nam 

lAYTON THERNAL PRDD. PLANT 
lAYTDN, OH 

P i l D j H I SRCD SDOG CATALTTIC 
n x l D l z r a f. HCL SCRUBBER 



( ^ 
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LIMEII SOWeaCR ASSY. 

UPPEB SCRUBBER MSY. 

aUOKHASSV. 

PIMP DOM nPMO ASSY. 

MSUUIB) OdjOSURE ASSY. 

MSUUniD tOUBBER SUMP ASSY. 

HCL saaeeiR BASE « S Y . 

CAT-CM ncuBURE ASSY. 

CAT-OX MSE ASSY. 

GUARo a a t s f r 

HEAT EXaWMCn AnY. 
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isF. u n f 

J9-A 
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JS-C 
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J3-E 

J3-F 
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V9IIOO-43a 

VSOOO-110 
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Conductivity Controller 
The conductivity controller continuously monitors the total dissolved solids build up in the 
recirculant. When the conductivity reaches set point, the blow-down solenoid is enabled 
and recirculant liquid is discharged. The solenoid remains enabled until the low 
conductivity set point is reached. 

Blow Down Valve 

if the Hand-Off-Auto selector switch is in the "OFF" position, the solenoid is disabled. 

In the "HAND" position, the solenoid will by-pass all logic and enable. 

In the "AUTO" position, the conductivity controller will control the solenoid. 
When the liquid level in the sump reaches the High/High level probe, the solenoid blow 
down valve will be enabled and discharge liquid from the sump. If the liquid level does not 
clear the High Limit probe after a predetermined time, the system will shut down. 

Scrubber Status Output (dry contact) 
A Dry contact is provided for control of external equipment. Scrubber Status is a N.O. 
contact that closes when the scrubber system is running. 

Oxidizer "Running" Input (dry contact) 
A terminal is provided for extemal status input (from Oxidizer). This is used to signal the 
scrubber to perform a timed shutdown due to an oxidizer fault. 

\\CAT\SHAREDFILES\Pro]ects\1999\99216\Elec\ScrubberLogic.cloc 

LBG Inc. 
Scmbber Panel Logic Sequence 

CCC Project No. 99-216 
11/02/01 
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PROJECT NAME: LBG 
CCC PROJ. NO: 99-216 
PROJ. MANAGER; Gary Unke 

PROJ. ORDER DAT 
TARGET SHIP DATE 
BOM ISSUE DATE: 

Revised 11-2-01 

ttem 
No. 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

Qty 

20 CU 

CCC Part 

400 Series: Quench/Scrubber System 

Description 

Pump, Recycle, Price CD100SS-4S4.6A212R-200.3&3Te 480/3/eO 2 HP 
TEFC Motor 

wire 

Solenoid valve; ScnibterUowdovm, 3/4'NPT ASCOM.8210G88, 
stainless steel, 120V with 6 f l . lead wire 

end lUoli temp RCDL regisler 

Nozzle; Quench, Bete model TFIS XW, 180 degree spray angle, ZIST MPT, 
Hastelkiyconslnwtion 

HoBdo; Sontbbsr, Bete model M>437M. 90 degree spray angle. 1 ' MPT. 
316 stainless steel 

Nozzle; Wash, Bete model 3 0 MPT, TFXP-14,120 degree spray angle, 
316 stainless steel 

Nozzle; Emergency Quench, Bate modd MP2S(M, 90 degree spray angle, 
1/2-MPT. 316 stainless steel 

Pressure Switch: Mercoid 0SA1111E SS K2 

FRP Orate: 1 ' x 4 ' x 1 ' thick. 24' x 24' CCC to cut to 23 3/8" dia., then cut In 
half and resin ooat out ends 

Packing: Uuitac #2 NUPAC, polypropylane 

Wash Pad tied to FRP support grU, cut to flt 23 3/4' I.D. tovuer. 

Mst Eliminator KImRe Tl-2g Kynar tied to FRP support grid, designed for 
785 ACFM at 135 degrees F. cut to fit 23 3/4" I.D. tower. 

MFG 
Partff 

• 

Vend. 
Code 

PFC 

Lakeland 

Lakeland 

Bete 

Bete 

Bate 

B ^ 

Owyer 

IPC 

HydroGhem 

Page 1 of 2 
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Item 
No. 

416 

417 

418 

419 

420 

421 

422 

423 

Qty 

2 

1 

1 

1 

1 

3 

2 

1 

CCC Part 
Description 

Pressure Gauge: 0-10' wc n-5010-NPT, 1/8' MPT 

Thermacouple, 6* , K type, biGonnel 

Gauge: Pressure, 0.60 PSI, Type 233.54 WIKA «9744916429, stainless 
steel, liquid flilad. 2 1/2* dial 

Switch: Temp., Watlow, manual reset 

Probe; 3R 2CO, stainless steel, Warrick, CCC cut to length 

Flanged Electrode FMIng: 3FSE 3' PVC flange, Warrick 

MFG. Part 

Pyre 

146E-1K2F. 
3100 

Vend. 
Code 

DMysf 

WBC 

WBC 

Watkw 

Electric 
Scientlflc 

Electric 
SdentHk: 

Electric 
Soientino 

Page 2 Of 2 
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PROJECT NAME: LBG 
CCC PROJ. NO: 99-216 
PROJ. MANAGER: Gary Unke 

PROJ. ORDER DAT 
TARGET SHIP DATE 
BOM ISSUE DATE: 

Revision No. 

item 
No. 

502 

503 

504 

505 

506 

507 

508 

509 

510 

Qty 

0 

0 

0 

CCC Part 
# 

X 

X 

500 Series: pH and Conductivity System 

Description 

Analyzer; Conductivity, Oreat Lakes Model E33A1NN 

Sensor; conduottvlty. Great Lakes Mode) 3725E 2T, polypropylene 
consbucllon, convertible sytle for unkm mount 

Union mount hardware: Great Lakes Model MH538N3N, r npl tee, 
constructed of CPVC with union and aluminum J-box 

Analyzer; pH, Great Lakes Model P33A INN 

Senson pH, Orsat Lakes Model LC P 6058PO polypropylene conalniction, 
convertible sytia lor union mount, 10 A. cabis 

Union mount hanlware: Great Lakas Model MH538N9A, r npt lee, 
constructed of CPVC wltti union and alum. J.bax 

Chemical metering pump; Putsatron «LP Q5 MAPTC3 055 

BufrenpH7«9gX3A0421 

Buffer; pH 4 •99X3A0422 

Buffer, pH 10 <g9X3A0942 

Vend. 
Code 

J&W 

J&W 

J&W 

J&W 

J&W 

J&W 

PFC 

J&W 

J&W 

J&W 

^ 

Page 1 of 1 
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Flow to 160 GPM 
Head to 100 ft. 

BOM#.^:^ 

o 

3 

Type 
CD& 
CD-MD 
(Mag Drive) 

CENTRIFUGAL 
MOTOR PUMPS 

RONvs to 160 GPM 
Heads to 100 ft. 

SIZES 
CDioo-rxiy/x5-
CD150-l%'x2*x5' 

MATERIALS 
CD-SS 316 SS 
CO-AI Grey Cost Iron 
CO-AB All Brorue 

FEATURES 
Mechonicai Sealed Pumps 

• Seoledshaft 
• Compact dose coupled design 

using standard NEMA S6C motors 
Bock pul-out design for eosy 
maintenance 
S16SS -Jotm Crone Type 21 Won. 
Cartxxi vs. Ceronnic. standard seal 
Iron or Bronze -John Crane Type 
6A. Buna. Cottxin vs. Ceramic, 
standard seal 
Double Type 21 Seal optkxi 

• John Crane Type 9 Teflon seal 
ovoikable on both models 

• Optional seal face materials and 
eksstomers include siScon carbide, 
tungsten cortslde. F31 cartaon. EPR. 
Neoprene. (odditionot materials 
ovoilatjie) 

• Seat flush and seal quench 
optional 

CO-MAG DRIVE 
• OptkxKil temperature and 

vtorotkxi monitoring 
• Optional Hard coated shaft ^ 
• Number of magr»ets can be varied 

to match HP requirements 
• Optiorwl external flush 
• Wkde range of bearing materials 

available 
• 56CiTK}tors standord 

110 
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See engineering curves for final selecti 

Type CD 
(For Mag Drive dimensions see reverse 
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Price Pump Company 

Type CD/RC 
fnsft^llation, Operating and 

Maintance Manual 

o 

Caution: 
Before Installing, 
repairing or 
performing 

jnaintenance on this 
^ ^ n m p , read tliese 

instructions 
completely. 

If pump lias been used 
to pump hazardous 
materials be certain 
that all materials have 
been removed prior to 
working on the pump. 

TYPERC 

Warning!! 
Ground motor before 
connection to electrical 
power supply!! Failure 
to ground motor can 
cause severe or fatal 
electrical shock 
hazard!! 

Do not ground to gas 
supply line!! 

Match voltage to 
nameplate voltage on 
motor. Incorrect 
voltage can cause fire 
or seriously damage 
motor, voiding 
warranty. 

Before disassembling 
be certain ail liquid b 
removed from the 
pump. 

Prios Pump Co. TypeCO/RC Page 1 o n 6 l&O IN167 



2 WAY PILOT OPERATED 
General Service Solenoid Valves 
': Brass or Stainless Steel Bodies • %" to IVi' N.P.T. 

ASCA 
MM^^eAmi 

8210 
SERIES 

Specifications 
Solenoid Enclosures: Valves listed in this 
series have either Rcd-Hat metal solenoid 
enclosures or Red-Hat II molded cpoxy 
solenoids. Red-Hat II valves arc identified 
by the change letter ' C in ttieir catalog 
numbeis, e.g., 821004, and arc shown 
in red. 

Standard Enclosures: 
Red-Hat — Type I General Purpose 
Red-Hat H —Types I. 2. 3. 3S. 4 and 
4X Combination General Purpose 
and >X^tertight. 

Optional Enclosures: 
Red-Hat — Types 3. 7 and 9 Combination 
Explosionproof aiKl Raintight. To order, 
add prcflx 'EF* to catalog number. 
(Except Catalog Numbers 82I0B57. 
8210B58 and 8210BS9)® 
Red-Hat II — Types 3, 3S. 4. 4X, 6.6R 7 

page 11, contains descriptions and 
ordering information fon Open Frame 
Solenoids •Junction Box Enclosures 
• Panel Mount Constructions. 
Electrical: Stahdard Voltages: 
24. 120. 240, 480 volts. AC 60 Hz 
(or 110, 220 volts. AC, 50 Hz) 

6, 12. 24. 120, 240 volts, DC 
Other voltages are available when 
required. 
Coil: Continuous duty molded Class F 
or H. as listed. 
Nominal Ambient Temperature 
Ranges: Red-Hat and Red-Hat II Valvcs/AC 
Construction: 32"E to 125"E 
Rcd-Hat Valvcs/DC Construction: 32°F to 
7 r E (104''E occasionally). 
Rcd-Hat II Valves/DC Construction:32°E 
to I04*E 
Refer to Engineering Seaion for details. 

:';¥<^ 

Disc Holder — Nylon, as listed 
Core Tube — 305 SJ. 
Core and Pluglnut — 430F S.S.. 
Springs — 302 s.s. 
Studing Coil — Copper (brass body ); 
Silver (stainless steel body) 
Approvals: CSA certified. 
UL listed as indicated. Refer to 
Engineering Section for details. 
Ordering Information: 
Important Wc must have catalog number 

ana v comoination bxpiosionproot ana valve Parts i n Contact 
Witert ighL To order, add prefix "EF" to . ^ j t i , R u i d s : 
catalog number. Body — Brass or Stainless Steel, as listed 

y^l^Additional constructions are ax-ailable. Seals and Discs — Butu ' N ' or Teflon*. 
f 9 r h e Optionai Electrical Features Section, as listed — 

.-/a 

SPECIFICATIONS 

Pipe 
Size 

(tos.1 

Oriflce 
Size 

llM.) 

Cv 
Flow 

Fadnr 

Openttng Prenorc Ollferenilal (pd). 

Min. 

IIU.AC 

Air-laen 
Gas Walei 

UgMGH 
@3oassu 

MIX. DC 

Air-loeri 
C» Water 

UgMOO 
@300SSU 

Max. 
HuU 

Tanp.-F. 

AC OC 

v o l u g e and Her tz , opera t ing pressure 

. -Du 
' F% ^% I fl f l . 

^QUi t 4<^ 
Standard SolefloU Eadstnrex 

Red4(al-Type 1 
Red-Hal n-Trpcs 1X3.3S.4 ind 4X 

Brass Bodr 

Catalog 
Humber 

Cowtr. 
lleL 
No. 
© 

UL 
LbUng 

S.S.B«dr 

CaUleg 
Number 

Consir. 
net 
NO. 
® 

UL 
LlsUng 

WiURallaa/ 
OasetCoIl 
taadatian 

© 

AC OC 

NORMALLY C I J O S E O (C losed w h e n de-en«rgized). Buna " N " o r Teflon® Seat ing 

% 
VI 
VI 
Vk 

—'A 

'A 
"A 

VI 
V< 
% 
V4 

V* 

1 
1 
1 

IV. 

imv 
' ^ Vh 

Vh 

2 

2"/? 

VI 
VI 
SA 
VI 

VI 

VI 
'A 

VI 
V« 
V« 
% 
V4 

1 
1 
1 

IVi 
IV I 

IV. 
IV. 

IV. 

IV. 

1.5 
3 
3 
3 

4;: 

A 
A 

5 
5 
S 

6.5 
6 

13 
13 

13.5 

15 
15 

22.5 
22.5 

43 

45 

<S> 
0 
S 
5 

0 

5 
5 

0 
5 
0 
5 
0 

0 
5 
0 

0 
5 

0 
5 

5 

' 

ISO 
150 
200 
300 

150 

200 
300 

150 
125 
150 
25D 
350 

150 
ISO 
300 

150 
150 

150 
150 

150 

150 

125 
ISO 
150 
300 

150 

150 
300 

150 
125 
150 
150 
300 

125 
150 
225 

125 
150 

125 
150 

125 

125 

— 
— 
135 
300 

135 
300 

125 
125 
— 
100 
200 

125 
100 
115 

125 
100 

125 
100 

90 

90 

40 
40 

125 
— 

40 

125 
— 
40 

100 
40 

125 
200 

100 
125 
— 
100 
125 

100 
125 

50 

50 

40 — 
40 — 

100 
— 

40 

100 
— 
40 
90 
40 

125 
180 

100 
125 
— 
100 
125 

IOO 
125 

50 

50 

100 
— 

— 

100 
— 

75 
— 
125 
180 

80 
125 
— 

80 
125 

80 
125 

50 

ISO 
180 
180 
175 
. n M 

180 

ISO 
175 

175 
180 
180 
180 
200 

ISO 
ISO 
200 

180 
180 

ISO 
ISO 

180 

50 ISO 

150 
150 
150 
— 

150 

150 
— • 

150 
150 
150 
150 
77 

77 
150 
— 

77 
150 

77 
ISO 

ISO 

150 

8210G73® 
8210G93 
8210G1 
8210G6 

8210G94 

8210G2 
8210G7 

_ 
621009 
8210G95 
8210G3 
82I0B26®® 

8210054® 
S2i0G4 
8210827 

8210B55O 
8210G8 

8210B56O 
8210G22 

8210G10O 

82100101 

IP 
SO 
60 
50 
n n 

50 

60 
SO 

90 
80 
110 
10P 

310 
120 
14P 

320 
160 

330 
180 

20P 

21P 

• 
0 

0 

0 

0 

0 

0 

0 

0 

0 

® 

® 
o 
• 

® 
0 

® 
• 
• 
• 

8210G36® 

— 
n . ^ .n / . . i ^ yn 

BZIOGSr 

— 
82100S8 

— 
— 

— 
S210089 

— 
— 

• • 

-

-
— 

-

IP 

— 
A n 

70 

— 
70 
— 
— 
— 
— 
150 
— 
— 

— 

— 
— 
— 

• 
— 
— 
— 

• • ' — 

— 
• 
— 
— 
— 
— 
® 
— 
— 
— 
— 
— 
— 
— 

— 

6.1/f 
10.1/F 
6.1/F 

17.1/F 

10.1/F 

6.1/F 
17.1/F 

17.1/F 
6.1/F 

10.1/F 
6.1/F 

15.4/F 

1S.4/F 
6.1/F 
20/F 

15.4/F 
6.1/F 

15.4/F 
6.1/F 

6.1/F 

6.1/F 

I I .Bi f 
11.6rf^ 
11.6/F 
— 

U.B/f 

11.6* 
. — 
11.6/F 
11.&F 
11.6/F 
11.64= 
30,6IH 

30.6/H 
11.6/F 

— • 

30.6/H 
11.6/F 

30.6/H 
11.6/F 

11.6/F 

11.6/F 
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2 VWW PILOT OPERATED 
General Service Solenoid Valves 
ii Brass or Stainless Steel Bodies • %" to Z'/i' N.P.T. 

pi Of-

Specifications 
Solenoid Enclosures: Valves listed in this 
series have either Red-Hat metal solenoid 
enclosures or Rcd-Hat II molded cpoxy 
solenoids. Red-Hat II valves are identified 
by the change letter *G* in their caulog 
numbers, e.g., 8210G4. and are shown 
in red. 

Standard Enclosures: 
Red-Hat—Type I General Purpose 
Rcd-Hat II —Types I. 2, 3. .3S. 4 and 
4X Combination General Purpose 
and V^tertight. 

Optional Enclosures: 
Red-Hat — Types 3, 7 and 9 Combination 
Explosionproof and Raintight. To order, 
add prefix 'EF' to catalog number. 
(Except Catalog Numbers 82IOB57, 
82IOB58 and 8210B59)® 
Red-Hat II —Types 3. 3S. 4, 4X, 6, 6P. 7 
and 9 Combination Explosionproof and 
VKitertight. To order, add prefix "EP to 
catalog number. 

^Additional constructions are available. 
le optional Electrical Features Section. 

page II, contains descriptions and 
ordering information for: Open Frame 
Solenoids • Junction Box Enclosures 
• Panel Mount Constructions. 
Electrical: Standard Voltages: 
24, 120. 240, 480 volts, AC. 60 Hz 
(or 110, 220 volts, AC, 50 Hz) 
6. 12, 24. 120, 240 %'Olts, DC 
Other voltages are available when 
required. 
Coll: Continuous duty molded Qass F 
or H, as listed. 
Nominal Ambient Temperature 
Ranges: Red-Hat and Red-Hat II Valves/AC 
Construction: 32°E to I25"E 
Red-Hat Valvcs/OC Construction: 32°F to 
77T- (104*E occasionally). 
Rcd-Hat II Valvcs/DC Construction:32*E 
to I04"F 
Refer to Engineering Section for details. 

Valve Parts in Contact 
wi th Fluids: 
Body — Brass or Stainless Steel, as listed 
Seals and Discs — Butu ""N" or Teflon*. 
as listed •~-

Disc Holder — Nylon, as listed' 
Cote Tube — 305 S A 
Core and Plugnut — 430F SA 
Springs — 302 S A 
Shading Coil — Copper (brass body); 
Silver (stainless steel body) 
Appro\-als: CSA certified. 
UL listed as indicated. Refer to 
Engineering Section for details. 
Ordering Information: 
Important: We must have caulog number. 

an< fluid handled. Use strainers with 

•30M# ioA-
SPECIRCATIONS 

f l ! 

v 

1 

p 

Pipe 
Size 

(l«.j 

NO( 

VI 
VI 
VI 
VI 

'A 
Vj 

•A 
'A 
Vi 

- V. 

v. 
V. 
V. 

1 
1 
1 

IV. 
I IV. 

^ Vh 
Vh 

2 

2'A 

Orinee 
Size 

(tet-l 

Cv 
Flow 

Factor 

Opetatlng Pressocc Olifereallal (pd| 

Mlo. 

1MALLY CLOSED 

VI 
VI 
VI 
VI 

V« 
VI 
VI 
VI 
VI 

»A 

V. 
V. 
V. 

1 
1 
I 

IV I 
IVI 

IV. 
IV. 

IV. 

IV. 

1.5 
3 
3 
3 

2.2 
4 
4 
4 
4 

5 

5 
6.5 
6 

13 
13 

13.5 

15 
IS 

22.5 
22.5 

43 

45 

0 
0 
S 
S 

© 
0 
0 
5 
5 

0 
r 

0 

s 
0 

0 
5 
0 

0 
5 

0 
5 

5 

5 

Max. AC 

Alr-lnert 
Gai Water 

(Closed wh« 

ISO 
ISO 
200 
300 

ISO 
150 
150 
200 
300 

150 
—trS— 

150 
250 
350 

150 
150 
300 

150 
150 

150 
ISO 

150 

150 

125 
150 
ISO 
300 

125 
150 
150 
150 
300 

150 
-Try-
150 
150 
300 

125 
150 
225 

125 
150 

125 
150 

125 

125 

UgMOa 
@3aossu 

Maz.OC 

Air-taen 
Gas Water 

i n de-energized), Buna 

— 
135 
300 

— 
125 
135 
300 

125 

100 
200 

125 
100 
115 

125 
IOO 

125 
100 

90 

90 

40 
40 

125 
• — 

40 
40 
40 

125 
— 
40 

40 
125 
200 

100 
125 
— 
100 
125 

100 
125 

50 

40 
40 

100 
— 
40 
40 
40 

100 
— 
40 

" 9 8 -
40 

125 
180 

100 
125 
— 
100 
125 

100 
125 

50 

50 50 

UgUOO 
€300 SSU 

"N"orTe 

— 
100 
— 

— 
— 
100 
— 

75 

125 
180 

80 
125 
— 
80 

125 

80 
125 

SO 

50 

Max. 
Fluid 

Teaip.T. 

AC DC 

Standard Soleaeld EBdoiarcs 
Rcd-Hal-iype t 

Red-Hat B-Trpes 1Z1.IS.4 and KX 

Bran Bodr 

CaUleg 
Number 

Coodr. 
Ret 
No. 
© 

Ron® Seat ing 

180 
180 
180 
175 

180 
180 
175 
180 
175 

175 

180 
180 
200 

180 
180 
200 

ISO 
ISO 

180 
180 

180 

180 

ISO 
ISO 
ISO 
— 

150 
150 
150 
150 
— 

150 

150 
150 
77 

77 
150 
— 
77 

150 

77 
ISO 

150 

6210G73® 
8210693 
8210G1 
8210G6 

8210G15® 
8210G94 

8210G2 
8210G7 

8210G9S 
8210G3 
8210B26®® 

8210B54O 
821004 
8210827 

8210855(9 
S210G8 

82108569 
8210G22 

82100100 

150 8210GI0I 

IP 
SO 
60 
SO 

2P 
50 

— 
60 
50 

rtn 

80 
110 
10P 

310 
120 
14P 

320 
16D 

330 
ISO 

20P 

2IP 

: S.S.Bodr 

UL 
UsUof 

Catalog 
Number 

• 
0 

0 

0 

8210G36® 
— 
— 
— 

• !8210G37® 
o ! — 
- !S210G87 
0 

0 

— 

0 

0 
® 

® 
0 

• 
® 

— 
— 

82I0G88 

_ 
— 

8210089 
— 
— 
— 

0 — 

® 1 -
• 
• 

« 

-

-
— 

Coostr. 
ReL 
No. 
® 

IP 
— 
— 
— 
2P 
— 
70 
— 
— 
70 

— 
— 
150 
— 
— 
— 
— 
— 
— 
— 

-

UL 
Ustiog 

Witt Rating/ 

huulatlon 
O 

AC OC 

« 
— 
— 
— 
« 
— 
m 

— 
— 
• 

— 
— 
® 
— 
— 
— 
— 
— 
— 
— 

— 

6.1/F 
10.1/F 
6.1/F 

17.1/F 

6.1/F 
10.1/F 
17.1/F 
6.1/F 

17.1/F 

17.1/F 

10.1/F 
6.1/F 

15.4/F 

15.4/F 
6.1/F 
20/F 

15.4ff 
6.1/F 

1S.4/F 
6.1/F 

11.6/f 
11.6/F 
11.64^ 
— 

11.6/F 
11.6/F 
11.6/F 
11.6/F 

— 
11.6/F 

11.6/F 
11.6/F 
30.6m 

30.6/H 
11.6/F 
— 

30.6/H 
11.6/F 

30.6/H 
11.6ff 

6.1/F 11.6/F 

6.1/F 11.6/r 
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Model Industrial RCDL B0M#J2S 
Nutating Disc Meter (Bronze and Thermoplastic) 

O 

D 

GENERAL 

Badger's RCDL posillve displacement meters are one ol the 
most cost elfective methods in metering industrial fluids. 
The RCDL meter's simple but effldent design assures high 
accuracy and repeatability over the entire meter flow range. 

Available in sizes, 1/2* through 2' for flows up to 170 GPM, 
these meters are extremely rugged and reliable. Mainte
nance is seldom required, but if necessary, takes but a few 
minutes. All parts are designed and built of materials to meet 
your application, providing you with long life and a trouble-
free, precision flow meter. 

To complement the RCDL meter line. Badger offers a 
complete line of accessories that includes totalizers, elec
tromechanical and electronic transmitters, rate ot flow indi
cators and batch/process controllers. 

OPERATION 

The metering principle, known as positive displacement, is 
based on the continuous filling and discharging of the 
measuring chamber. Controlled clearances between the 
disc and the chamber insure minimum leakage for predse 
measurement of each volume cytde. As the disc nutates, the 
centerspindle rotates a magneL whose movemient is sensed 
through the meter wall by a follower magnet or by electronic 
sensors. Each revolution of the magnet is equivalent to a 
fixed volume of fluid, which is converted to any engineering 
unit ol measure for totalization, indication or process con
trol. 

Liquid flowing through the meter chamber (A) causes a disc 
(B) to nutate or wobble. This motion, in turn, results in the 
rotation of a spindle (C) and drive magnet (D). Rotation is 
transmitted through the wail of the meter to a second 
magnet (E) which operates the transmitter. 

BadgerMeter.lnc. 
Industrial Division 
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FEATURES 

• Accuracy: ±1.5% over full range 

• Repeatability: ±0.5% 

• Wide flow range 

• Rugged bronze or thermoplastic housing 

• Maximum Operating Temperature 

Plastic Housing: 100° F 
Bronze Housing: 120° F 
Model 25 and Model 70 Bronze: 250° F Option 

• Maximum Operating Pressure: 150 PSI 

• Easily maintained without removing from line 

• Durable components for minimal maintenance 

• Wide range of compatible accessories 

• Direct replacement for SC-ER 

Bulletin No. lTB-072-07 
July 1997 
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Model 25.35 & 70 

SPECIFICATIONS 

Dimensions In inches (Without Register) 

Model 120 & 170 

Bom.^os 
Meter 
Model 

Meter 
Size 

Inches 
Housing 
Material 

A 
Meter 

Length 

B 
Meter 

Length 
w/ Conn. 

C 
Center 

Line 
To Base 

Flow Rates - Gallons 

Cold Liquids 
32" F to 120° F 

Hot Water 
Chemicals & Oils 
32" F to 250° F (BZ) 
32° F to 100'F (PL) 

Approx. 
Weight 
Pounds 

-Mas- -S/8- 02 Bf PL 7 1/a 
7-1/2 

1g7/1G 
12-5/8 

1 0/0 
^-3l8 

1/E-e5 
1/2-30 

1 -25 
1 -30 M25 3/4 BZor f i t -

M35 
M40 
M70 

M120 
M170 

-art— 
1 
1 

1-1/2 
2 

-BS-
PL 
BZ 
BZ 
BZ 

M'l/O 
16-3/16 
16-5/8 
19-3/4 
22-7/8 

1-3/4 
2-1/4 
2-1/4 
2-5/8 
3-3/8 

3/4-33 
3/4-50 
1 -70 

2-120 
2-170 

fM/A 
N/A 

5-70 
N/A 
r̂ A 

10-3/4 
10-3/4 
12-5/8 
15-1/4 1 

5 
12 
20 
30 

3 
az = Bronze; PL i : Plastic 
Connection set assemblies avaaabie. aO having NPT threads. 

HEIGHT DIMENSIONS (INCHES) (D) WITH REGISTER AND ACCESSORIES 

N/A 1 Not available in High Tempeiature / Chemical optian. 

Meter Size 
With Non Resetable 

Register 
With 

Transmitter 

With 
MS-ER1 

Transmitter 
With ECA 

Transmitter 

With 
258 

Register 

With 
Series 76 
Registers 

G/D a Q/0 A 0/4 • 

•Hi 1 K 1 1/1 

•3-3/4 
6-1/8 
7-1/3-

i-ita 
7-3/4 
0 1/8 

11-1/4 
11-5/8 

— M — 

y-;v8 
9-3/8 

11 a/16 

— 8 — 
8-3/8 
a.3/d 

1i)-]/4 
15-5/8 

17. 
1-1/2 

2 
9-1/8 
10-3/4 

10-3/8 
12-1/4 

14-1/4 
16-1/8 

12-3/4 
14-3/8 

11 
12-7/8 

18-1/4 
20-1/8 

MATERIALS OF CONSTRUCTION 

Housing: 

Chamber: 
Disc: 
Crossbar: 
Magnetic Assembly 
Chamber Retainer: 
Screen: 

Cold 
Liquid 
Units 

BZoi^Hi 

NoryL 
SAN 

Nylon 
Nylon 

Polyethylene 
Polypropylene 

High Temp. 
and/or 

Chemical Units 
Model 25 & 70 

B2-250°F 

LCP 
LCP 

Ultem 
Ultem 

Metal Clip 
None 

PRESSURE LOSS CHART 
Industrial Disc Meters 

Rate of Flow in Gallons Per Minute 

3 

PERFORMANCE 

Accuracy: ± 1.5% 
Repeatability: ±0.5% 
Max. Operating Pressure: 150 PSI 

BadgerMeter.lnc. 
4545 W. Brown Deer Road, P O. Box 23099 
Telephone: (414)355-0400 
Fax: (414)355-7499 

Industrial Division 
Milwaukee. WI 53223-0099 

All rights reserved. 
All data subject to change without notice. 
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Model Industrial RCDL 

Nutating Disc Meters 

Installation & 
Operation Manual 

B O M # . ^ ^ 

a 

3 
BadgerMeter,lnc. 

Bulletin No. IOM-067-03 
Part No. 53400-067 

March t999 
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y^U /K ,:-SN 

Hollow Cone 120° (W) rCone180°(XW) 50°, 120° 

Ftoiv Rate (GPM) = K ^PSI 'Dimensions are for bar stock, cast sizes may vary. ' 1.00 for 180 1.63 for 180° 

Standard Materials: Brass, 316 Stainless Steel, PVC, Polypropylene and Teflon (Poly, not available for TFG &TFB). See ctian on pag« 17 lor complete tsi 



MP 
Maximum Free Passage 

DESIGN FEATURES 
• Ultimate clog-resistant design with 
largest free passage available in a full 
cone nozzle 

• Two unique S-shaped intemal vanes 
allow free passage of particles 

• High-energy efficiency 
• Easily handles dirty, lumpy liquids 
• Male and female connections 
• Flanged connection available 
• U.S. Patent 4,014.470 

SPRAY CHARACTERISTICS 
• High reliability spray performance 

under the most difficult conditions 
Spray pattern: Full Cone 

(Square patterns to special order) 
Spray angles: 30°. 60°. 90°, and 120° 
Row rates: 0.7 to 938 gpm 
(Flow rates up to 4500 gpm available; 
call our Engineering Department for 
details) 

Wide Angle Meiar 

Vun Cone 30° (NN) FuO Cone 60° (N) Full Cone 90* (M) Full Cone 120° (W) 

MP Flow Rates and Dimensions 
Full Cone, Extra Narrow 30" (NN), Narrow 60' (N), Medium 90° (M) and Wide 120° (W) Spray Angles, 3/8' to 4 Pipe Sizes 

Hale or 
Female 
Pipe 
Size 

an 

1/2 

3/4 

1 

t1/4 

t i /a 

Nozzle 
Nuiiibef 

MP12S 
MP156 
MP1B7 

MP187 
MPZ18 
MP250 

MP281 
MP312 
MP343 
MP375 

MP375 
MP406 

^ M P 4 3 7 

MP437 
UP500 
MP531 
MP562 

MP562 
MP593 
MP625 
MP6S6 
MP687 

K 
Factor 

0.455 
a723 
1.04 

1.04 
1.66 
1.87 

2.30 
^7B 
3.40 
4.02 

4.02 
4.82 
5.62 

5.62 
7.23 
&03 
8.83 

8.83 
10.0 
10.7 
13.0 
13.7 

3 
PSI 

a74 
1.17 

1.69 

1.69 
2.69 
3.04 

3.73 
4.51 
5.51 
6.51 

6.51 
7.81 
9.11 

9.11 
11.7 
13.0 
143 

14.3 
163 
17.4 
21.0 
22.1 

5 
PSI 

0.92 
1.47 
^12 

2.12 
3.37 
3.80 

4.67 
5.65 
6.90 
SIS 

8.15 
9.78 
11.4 

11.4 
14.7 
16.3 
17.9 

17.9 
20.4 
21.7 
26.4 
27 7 

7 
PSI 

1.07 
1.70 
2.46 

2.46 
3.91 
441 

5.42 
6.55 
8.00 
9.45 

9 45 
113 
132 

13.2 
17.0 
18.9 
20.8 

20.8 
236 
25.2 
30.S 
32 1 

GAUONS PER MINUTE @ PSI 

10 15 20 30 
PSI PSI PSI PSI 

1.25 
1.99 
2.87 

2.87 
4.57 
5.16 

6.34 
7.67 • 
9.36 
11.1 

11.1 
13.3 
15.5 

15.5 
19.9 
22.1 
24.3 

24.3 
27.6 
29.5 
35.8 
376 

1.50 
2JS 
144 

3.44 
5.46 
6.17 

7.58 
9.16 
11.2 
13.2 

13.2 
15.9 
18.5 

1&5 
23.6 
26.4 
29.1 

29 1 
33.0 
352 
42.7 
44.9 

1.70 
2.70 
3L90 

3.90 
6.20 
7.00 

8.60 
10.4 
12.7 
15.0 

15.0 
18.0 
21.0 

21 i ) 
27JB 
30.0 
33.0 

33.0 
37.5 
40.0 
48.5 
51.0 

2.03 
3.23 
4.66 

466 
7.41 

837 
10.3 
124 
15.2 
17.9 

17.9 
215 
25.1 

25.1 
32J 
35.9 
39.4 

39.4 
448 
47.8 
SS.O 
61.0 

40 
PSI 

2.31 
3.66 
5.29 

5.29 
8.41 

9.50 

11.7 
14.1 
17.2 
20.3 

20.3 
24.4 
285 

28.5 
36.6 
40.7 
44.8 

44.8 
50.9 
54.3 
65.8 
69.2 

60 
PSI 

276 
4 j a 
&32 

6.32 
10.1 
11.4 

13.9 
16.9 
20.6 
24.3 

24.3 
29.2 
34.1 

34.1 
43.8 
48.6 
53.5 

535 
6.0.8 
64.9 
78.6 
82.7 

80 
PSI 

3.13 
4.97 
7.18 

7.18 
11.4 
129 

15.8 
19.1 
23.4 
27.6 

276 
33.1 
38.6 

38.6 
49.7 
55.2 
60.7 

60.7 
69.0 
736 
89.3 
93 9 

Approx. 

Free 

Passive 

Dia. (In.) 

a t 2 5 
a i 9 6 
0.1B8 

0188 
0219 
0250 

0281 
0J13 
0J44 
0.375 

0.375 
0.406 

0.438 
0.438 
0.500 
0.531 
0.562 

0.563 
0.594 
0.625 
0.656 
0.688 

Approx. Dimensians fin.) 

OveiaO length 

30° 60° 90° 120° 

A A A A B 

100 1J0 1.50 1.50 ass 

4.00 1.88 1.88 1.88 1.00 

4.00 2.50 2J8 2.50 125 

4.38 294 2.94 294 1.50 

6.44 2.94 2.94 2.94 1.50 
6.44 138 3.38 138 200 
6.44 3.38 138 3JS 200 
6.44 3J8 3.38 3.38 200 

6.44 138 138 138 200 
725 4.38 4J8 438 225 
725 4.38 4.38 438 2.25 
725 4.38 4.3S 4.38 2.25 
7.25 4.38 4.38 4.3S 225 

WL' 

(lbs.) 

Metal 

0.19 
0.19 
0.18 

0.28 
0.25 
0.2S 

0.50 
OJO 
0.44 
0.44 

0.78 
0.72 
0.72 

t J 4 

2.00 

t 

Flow Rate (GPM) = K(PSI) Weights given are lor 60°. 90° and 120° 

p ^ — ^ 

andard Materials: Brass, 316 Stainless Steel, PVC, Polypropylene, and Teflon®. (Teflon® not available in 3/8" and 1/2' 
4izes). See chart on page 17 (or complete list. 

f) 
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Largest Free Passage 

DESIGN FEATURES 
• Largest free passage in origineil spiral 
design 

• Passes particles equal to orifice size 
• Clog-resistant 
• One-piece, extra-heavy construction 
• High energy efficiency 
• Male connection 

1 
SPRAY CHAF 
• Wide range of flow rates 
• Rne atomization 
Spray pattern: Full Cone 
(Hollow Cone available by special order) 

Spray angles: 90° and 120° 
Row rates: 3.0 to 3320 gpm 

Flow Rate (GPM) = K^PSJ "Free passage Is 1.5' 
Standard Materials: Brass, 316 Stainless Steel, PVC, Polypropylene and Teflon*. See chart on page 17 for complete list. 

20 BETE 
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Mercoid' 
SA1100 PRESSURE SWITCHES 
WEATHERPROOli EXPLOSION-PROOF 

BULLETIN 1^110( 

BOM# 4 n 
Specifications - Installation and Operating Instructions 

O 
IWM 

SA1100 Pressure Switches actuate one or two single pole, double 
throw (SPOT) snap switdies in response to increasing or decreasing 
pressure of compatible gases or liquids. Three field adjustable op
erating ranges are avaOable allowing setpoints up to 500 PSIG 
(35 kg/an^. All models are weattier-proof and suitatjie for haz
ardous locations as detailed in tfie chart at lower rigtit Read and 
understand tfiese instrxjctions completeiy tsefore proceeding with 
installation or operatioa 

MODEL NUMBER DEHNfTIONS 
SA11 JD_E®©-®©-_®_ 

0 Operating Range 
11) 10-150 PSIG 

(0.7-10 lg/cm») 
12) 20-250 PSIG 

(1.4-17.5 kg/cm«) 
13) 30-500 PSIG 

(2-35 kg/cm') 
@ Process Connection Material 

A - Aluminum 
8-Brass 

• fc S - 316 Stainless Steel 
® Diaphragm and 0-Ring Materials 

4 - Buna-N 
5 - Ruorocaftxjn 

© arcuit 
K - SPOT 
L - DPDT 

(D Process Connection Size 
1 - l/4"NPT. lemale 
2 - 1/2" NPT. lemale 

® Options 
DR - Explosion-prool Drain 

Oeadband Range 
3-75 PSIG 

(0.21-5.2 kg/on*) 
4-150 PSIG 

(0.28-10 kg/cm») 
6-300 PSIG 

(0.42-21 kg/cm») 

PHYSICAL DATA 
Temperature Limits: 
Maximum Pressure 
Witiiout Bursting: 
Process Connection: 
Electrical Ratings: 

Wiring Connections: 
ConduK Connection: 
Setpoint Adjustment: 
Housing IMaterial: 
Rnish: 
Connection Material: 
Diaphragm: 
Weight: 

-3010 180T( -35* to82^ 

3000 PSIG (210 kg/cm») 
1/4-«1/2-NPT female 
SPOT or DPDT contacts rated 15A @ 
125/250/480 VAC. 1/8 HP @ 125 VAC. 
1/4 HP @ 250 VACw 1/2A @ 125 VDC 
restslive. 1/4A @ 250 VDC resislive. 

3scrBwtype 
3/4- NPT 
7/16" hex nut. fieW ad5ustal)le 
Die cast aluminum 
Textured gray polyurethane 
/Vluminum. brass or 316SS 
Buna-N or fluorocarbon 
3'/ilbs.(1.59kg) 

HAZARDOUS LOCATION/WEATHERPROOF RATINGS 

MODEL 
SAn_E-_-_ 

SAn_E-_-_OR 

UL 
CM. Gf.8. C 4 0 
CI n. Gr.E. F & G 

NEMA-4X 

CIl. Gr.B.C i D 
cm. Gr E. F 4 G 

NEMA-3 

y-T-*. 
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INSTALLATION 
1. Location: Select a location wtiere the temperature limits of - 30* 

lo 180°F (-35* to 82^) win not be exceeded. Locate ttie switch 
as dose as possible to Ihe pressure source for beSl response. 
Ijong lengttis of piping win not aflect ttie aocuracy of ttie actuation 
point txit win increase response time. 

2. Mounting: Avoid mounting surfaces with excess vibration wtiich 
could cause false actuation wtien pressure is near setpoint. At
tach switch with two 3/16* screws or bolts (not included) through 
mounting tirackeL The switch must tie mounted wittiui 20* of ver
tical for proper operalkm. 

3. Pressure Connection: The pressure cormedion is standard 
1/4' or 1/2- Nf*T female, f ^ joint sealing material stiould be 
used to insure a pressure tight joint 

4. Electrical Connections: O ie or two SPOT snap switcfies are 
provKted, each witti normany open contacts closing and nonnally 
closed contacts opening when pressure increases tieyond Ihe 
high setpoint The contacts reverse, returning to their 'normal' 
condition when pressure decreases tietow ttie tow setpoint Wire 
in aooordanoe with kxal electrical codes. 

For convenience, two ground scre«vs are provided. One is located 
inside ttie tiousing and ttie ottier on ttie. exterior, adjacent to the 
3/4' NPTconduit connection. Fleplaoe cover after wiring connec
tions are complete. 

ADJUSTMENT 
1. Determine tfie low and high setpoint pressures. 

2. Connect tubing or p^ing from Itie pressure port on bottom to one 
leg of tee. Connect ttie second leg to a pressure gage of known 
accuracy and in an appropriate range. The third leg shoukl be 
connected lo a controllable source of pressure. 

3. Connectavolt/ohmmeterorottierdrcuittestertottiesnapswitch 
terminals to indicate wtien switdiing occurs. 

4. Stowfy apply pressure to ttie system and note Ihe pressure at 
whkii switch actuates. If adjustment is necessary, remove the 
dear plastic cover over Itie lower half of ttie switdi. It is tiekl in 
place by four madiine screws. 

Range Spring 
/Adjustment Nut 

Oeadband Spring 
Adjustment Nut 

5. Adjust ttie low setpoint first by using a 7/16-open end wrendi on 
ttie left, range spring adiustment nut As viewed from above, tum 
nut dodcwise to increase, counter-clockwise to deaease ttie low 
setpoint (deactuatkxi point). 

6. Adjust ttie high setpoint by tuming ttie deadband spring adjust
ment nut on right dockwise to inaease, counter-dockwise to 
decrease, ttie high setpoint (actuatkxi point). 

7. Operate ttie switch ttirough several pressure cydes to confinn 
proper setpoint adjustment fteptace plastk: covec 

MAINTENANCE 
The moving parts of ttiese switches need no maintenance or lubri-
catioa The setpoint is ttie only user adjustment On models wiUi 
optional drain fitting, periodically rotate ttie small captive screw from 
side to side several times to keep drain patti dear. Units in need of 
repair shoukl be retumed lo ttie lonawing address, freight prepaid. 
Be sure to indude a brief explanation of the problem and any relevant 
applkatton informatkxi. 

Dwyer Instruments, inc. 
Attn: Repair [)epartment 
55 Ward Street 
Wakarusa. IN 46503 

Mft rcn ' id 
MERCOID DIV.. DWYER INSTRUMENTS. INC. 
RO. Box 258 
Ui/~H;<-i3n r^it\/ IM A R I f i n , rnn^nr*,i iqq? Ovvr/cf Insifumenls. lr>c 
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o Technology For Solutions 
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I 
Inteznational 

Oan Sheet E3 3/1098 

Model E33 Electrodeless Conductivity Analyzer 

; 

• Mult iple Measurements. 
The Model E33 analyzer can be 
selected to measure conductiviiy (in 

' pS/an, ntSlan or ^cm). concentratton 
in %. or toed dissolved solids in ppm. 
The parameter value and measured 
tempersure can be displayed together 
or separately. Also, the values of bodi 
0^4-20 mAanalqg outputs can be 
displayed. Front panel red LEOs 
indicate reUf "on/ofT status. 

• Baddi t LCD Readout. 
ThetMo-line. 16 character baddic 
LCD provides excellent viewing 
contrast under all lighting conditions. 

• Biii ltHn Concentration Tables. 
Built-in chemical tables represent the 
most commonly measured solutions 
in various concentration ranges. 
Simply select the table matching your 
solution type and range. For other 
solutions, you can create a custom 
concentration table of up to ten data 
points to define it. 

• Panel-mount 1/4 DIN Case 
wi th NEMA 4X Front Panel. 
The E33 is housed in a 1/4 DIN, 
plastic case that features a NEMA 4X 
front panel. 

Panel-fnount 1/4 0 ( N Style 

• Mult iple Language Capabifity. 
AO screens can be selected for display 
in English, French. German, or 
Spanish. (For other langpages, use 
GLTs optional software tool lot to 
create an ASQI-diaracter aotweraon 
table for htstailation by GLi.) 

• "Menu-guided" Operation. 
The simple keypad and Ipgical menu 
structure make this analyzer easy to 
use. Menu screens guide you through 
setup, calibration, operation, and 
test/maintenance functions. 

• Electromagnetic Conformance. 
The analyzer exceeds U.S. and meets 
European standaixis for EMI and RPI. 

• Simple Interactive Diagnostics. 
Built-in diagnostics continuously tests 
analyzer and sensor operation. 

• Four Temp. Comp. Methods. 
Selea from linear slope (% per " Q , 
built-in natural water temperature 
properties table or, for spedal 
solution comp>ensadon requirements, 
you can create a custom temperature 
table of up to ten data points to 
provide accurate temperature-
compensated measurements. A "no 
compensat ion" m o d e is also p r ov i ded . 

a 
Certified Conipliam to 

European Cocnmunity Standards 

• Multiple Calibration Methods. 
After zeroing the measurement 
system for the first time; calibrate 
using the traditional wet. l-POItviT 
method. When measurir^ % 
concentration, choose iietween 
entente a % oonoentrstton value or 
a conductivity value. ~ 

• Two 0/4-20 mA Analog Outputs. 
Each of t^e two isolated analqg 
outputs can t>e set to 0-20 mA or 
4-20 mA. and independendy assigned 
to represent the selected parameter 
(conductivity. % concentration, or • 
TDS) or the measuredtemperature. 
During calibration, both outputs can 
be held at their present values, 
transferred to preset values, or 
remain active to respond to the 
measured value. 

• Passcode-protected Access. 
For security, use the E33's passcode 
capability to restrict access to 
configuration settings and calibration 
to only authorized personnel. 

• OEM Versions Available. 
These analyzers can be manufactured 
to accommodate OEM-specific 
needs. 
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Specifications 

^ 

Operational: 

O i s p l ^ ~ Two-line by 16 rfuracterbaddit LCD 

NOTE: The meoturtd mlue (ceitductifitf. % conc^iCRKiyi. or WS) or tenyefunirg can be sepatatelf daphyed. or both meaairerttenti can be Aomi rojether on 

o ingle screen. Both onafa; output rafcjes can oisa be d s p b ^ en one mcea 

McjMjnennent Selectable Ranges 

Cooductivicy— _ f iS lan 0-200.0 or 0-2000 

mS/ctn: 0-2.000.0-20.00.0-200.0, or 0-2000 

Slenc O-ZOOO 
% ConcentraSon — 0-99.99% or 0-200.0% 

TDS .—_____ 0-9999 ppm 
Temperature _ _ _ _ _ _ - J O J O t» -hJOOJOS: or-4.0 to 3910°F 

r rAOutpuB(# l and #2) 0LaO.20j00nAor4J0O-20X0niA 

Ambient Conditiont O p e n d o n -4 t a -I-140T (-20 to + 6 0 ^ 0 to 9 5 % rebtivB humidity, non-conderaing 

Storase: -22to-HS8T(-30to- l -7D^Oio9S%rebdvBhumid i ty .no»vconde«ing 

Relays: 
Types/Outpio Two t t e c t n m e d m i c d i d ^ S SPOT (Forni Q cocoox: UJ_ raced SA 11 S/230 VAC. SA @ 30 VDC resistive 

Operational Mode Each r t la f ( \ and B) can be asstgfted to be dcnen by the selected parameter (conductivity. 
% UM icaicj atfon. o r TDS), masured teti ygatune. or by a.deteeted system ' fa i r d i y io idc condition 

Function Modes; Control Settings for H^ifta»f phasine, seqpobc, deadband. overiieed timer, off delay, and on delay 
/Marm. Setcir«s tar low abrrn point, KjwJai in point deadband. h ^ alarm point, high alann point deadband. off delay. 

and on o e l v 
Staos Noc configurable: retqroniy aamtes when m " W dtagnostic WARNING condition exists 

Indicacors _ Re^T A and B LEDs bidiate respeaiwe relay oqMT ttacus 

Temperature Con^sensadon Automatic o r manual, lUO eo392.(rF (-10:0 to-fZOOjOX). with selection for Pt lOOOohmRTDtempersune 

element oramanunyci t tcred value 

AfOTEr OqpendSiYe(ilhecelxtetf^anaiieter(oandbetMqr.%eiincefltrot<aaar7I>S;.nofdff<^che/UI^ 

teii^ftciuflgc oow^fteflsotiaft fndnods o n wuftw MP" 

U n e a r % ^ CsA^pe,h<(ft-eiiMttirefwaterten^peraOirepropertiestdUe. 

UMf'OiteredteinperuturetiAte.efnoconyeraotiBn 

Sensor-to-Analyzer Disonce Maximum cable length Is a bnaion of the measuring range and allowable non-Ci leji icy. 
The following sdtedule is recommended: 

FuB-seale Ranee M j o m u n Length 
200 to2000 ; i9cm 200 f t . (S i i i 4 

2000 to 2.O00j00OpyeRL____ 300 ft. (91 m) 

NOT& When ineaBiriig%oancMttatigaeoni!ert the ana4>aer/uff4oaie»dbe 

te condlictiyfty to tfctennhe Ine iimaBuni ofctance. 

Power Roquireroena- 90- l30VAC5<V60Hz.(IOVAmaK.}or l90 .260VACS<y60Hr (lOVAmax.) 

Cafitxation Methods: 
l .JOUsn'CCXMD(orCONCorTDS) Enter one reference soludon or sample value (determined by iaboracoryanaiyss or a eomparfaonreadng). 

ZERO ; ;—. VVith the dry sensor in air. press keys to inJtiKeautoniacicsyaemxermng. 

AraJog Oucputs.; . Two outputs (# I and #2) eadiwidiQJX>1mA (12-tiit) resolution: 

Output # 1 : Isolated 0.20 mA or4-20 mA (seieccd>ie): £00 ohms maximum load 

Oucjxit # 2 : bolaced 0.20 mA or 4-20 mA (celectaUe): 600 o h m maximun load 

HOTB: taAoi i ipMeaahtasagntdtonpresent iheadectedpai iMntta{aaoi jaMfi^CBtKimtrat ih i \ .» 
fduitcanbeenUi^ttdefatelheeni^>ontiatwhkhlhemiAtaBaandiumdrruminAeirtput*eiuesarodeSr^ 
con {ie sefcctetf V hetf (heir present irdbesL t r tn i / t f ID preset tdbe i to operate cantfof elemenQ i f on omouirt CDfrei^^ 

lemdin octAc to lespond to (Ae <ne«sufetf n t i e . 

Memory Bada9(non-vobd!e) AB user settings are retanedindefimccly in memory (EEi^OM) 

EMI/RFI Confoii iuiiue..: . Exceeds US and meeo European standands lor conducted and c^iaced emistiocB and immunity: certified CE 

compBara; for appTigrnons as speegied by B>l S008I-2 foremisiions and EN 50082-2 farinaiiunity 
Electrical Ceftilicaiions: 

General Purpose (pending) UU C U L FM. and OEMKO 
Division 2 (pendirig) _^ UU C4JL and FM: Groups / ^ B, C D. F. and G 
Zone 2 (pendire) DEMK.O: Group UC 

Analyzer Performance (ElectricaL Analog Outputs): 
Accuracy 0 S % of span* 

Stability 0.3% of span per 24 h o t n , non-cumutative' 
Repeaa6ility 0 . 1 % of span or better* 

Temperacure Drift Zero and Span: less tlian 0.02% of span per "C* 

'TTiese CfpKol (tetformance ^ecf icathm are: 

1. Bated oitZiXarrhconducthiar of500 flSfrm aridh^her.CoiiukCU fbr appTKotkirahwhkhcoriductmtiex tire k s O ^ 

2. Derated above f 00 C to che maxamim displafed temperature of 200 'C Cortailt CU for detaik. 

OMechanical: 

••.-loture Polycarbonate with NEMA •IX frorc panel: general purpose: two linc-plated steel brackets for panel mounting 

inting Conrigursion Panel mourxirig 

Weight 1.7 lbs. (PJ kg) approximsely 

o 



Ordering Information, 

G MODEL NUMBER 

E33 Electrodeless o3nductivity/96 concentration/TDS analyzer in 1/4 

DIN panel mount case with NEMA 4X front paneL Indudes 

two bradcets with adjustable so-ews for panel mounting. 

I RESEitVED CATEGORIES 

COMPANY ID NAMEPLATE 
N GU Nameplate 
B Qistomer-spedfied Nameplate (see Note I) 
C No Nameplate 

E33 A l 

EQUIPMENT TAGGING (spedfy c « data) 
N None 
P Paper 
S Stainless steel 

1 
il. Produc t N u m b e r 

Choose i t em from last category. 

NOTE / : TTie nameplate cannat be printed with a comparrf logo. Please 
specifY the desired name whkh is printed in only capital letten. 

Model E33 Accessories: 

• Electrodeless Conductivity Sensors : Refer to data 
sheet 3700E for details. 

. So f tware Tool Kit IOOOG33 n : TWs Wl is for use 
with an IBM-compatible P C The software can create 
and download multiple sets of anal/zer configuration 
values. Also, its language tool can be used to create 
language conversion tables (ASQI characters only) for 
installation by GU. The kit indudes a GU software 
diskette and ten-foot cable terminated with an RS-232 
conneao r and stripped/turned wires for connection to 
the analyzer. 

o 
Engineering Specification 
1. The microprocessor-based analyzer shall 

accept any GU Model 3700E-sefta 
dectrodeiess conductivity sensor. 

2. The aralytershaB measure the seiecxed 6. 
paranteter (conductivity. % ooncentracien, or 
TDS) and process temperature. 

3. The analyzer shall b« configurable tar m u k ^ 
lar«mges. 

A. The analyzer shall have a two-line by 16 
character baddit LCD. h shaO displ^ the 
measired value and temperature on separate 
screens, or bodi metsurvnencs together on 
one screea The values of both analog outputs 
shall also be displayed on o(w loreen. 

S. The analyzer shall have these calibration 
methods: 
a) I -POINT MedKtd: Enter one reference 

solution value or one sarr^e value 
(determined by laboratory analysis or 
comparison reading). When measuring % 
concentracion. the value can be a % 
concentration value or a conductivity 
value. 

b) ZERO Method: Widi the dry I 
air, press keys to initiace automatic 
system zerotr^. 

The analyzer shag have a passcode to restrict 
access to conlyajiion settings and caffirarion 
to only authorized personnel. 

The analyzer shafl have buik-in chemieal tables 
represeneiqg the most commonly measured 
solutions bi various concentration ranges. For 
other solutions, tt)e analyzer shall enable the 
iser to create a custom concemvion cable of 
up to ten data poircs to define the solution. 

Dependiif on the sdeeted parameter 
(oonduorivity. % conccncracion. or TDS). the 
analyzer shall provide one or more of the 
following temperature compersation 
methods: 
a) Linear slope (% per "Q. 
b) Built-in racunl water properties table. 

User-defined tenyerature cable of up to 
ten data points for spedal solution 
compensation reqwremencs. 
No con ipei aacioa 

c) 

d) 

9. The analyzer shall have relays chs can be 
sdeaed co function as dedicsed system 

di^nostic Jarm rrfays to alert the operator 
when a "faT diagnostic WARNING condition 

10. The aralyzershaO have user-test diagnostics 
for outputs, rdays, and alanm LEDs widKXK 
requirirf special test equpmeiK. 

11. The analyzer shall be computer conTigurable 
using its RS-232 port and GU's opdoral 
sofcware cool kit. 

* •* 

12. The analyzer shd have two isobcedW4-70 
mA analog oucpucx. Each oucpuc can be 
assigned co represent the selected parameter 
(conductivity, % concercradorv or TDS) or 
measured cemperature. Parameter values can 
be ersered to define tiie endpoim at which 
the minimum and noDdirwm mA oufxc values 
are desired. Durirf calibration, both outputs 
can be selected to hold their present values, 
transfer to preset values to operate certrol 
elements by an amoum corresponding to 
those values, or remain active to respond to 
the measured value. 

I ] . The analyzer than be GU Imemafional. Inc. 

ModdE33. 



Dimensions 
Inches (mm) 
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BACK VIEW OF ANALYZER 

Data Sheet E33 

Wortdwide Sales 
G L I In temat ioru l , Inc. 
9020 West Dean Road 
Mihvaukee. Wisconsin S3224. U 5 A 
pAone.-[-<M]3SS-360l 
fax:[^{A] 3SS-83^6 
e-mail; inro@£liinc.com 

European Salec 
GLI International L td 
Eastnun Way. Hemd Hempstead 
Hertfordshire. HP2 7HB. England 
pAane: 014'12 229310 
fox: 0 M « 229311 
e-ttuA gli@gIi.co.ul( 

tn the h term afirvpioving and updating kx e^uipntent. CU rcscn^cs tfie right ta after ipeaficatjont to equipment at anf time. 
A Member of cfw Environmcncjl lnxcnjmenoci<7n Gfoup 3 
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International 

o 

Daci Sheet 37a0£/79a 
Supersedes 3600E/398 

Model 3700E-series 
Electrodeless Conductivity Sensors 

Sanhay (CIP) Flange Styh (bottom left) and Comertlble Style 

• (body materials ovd/ob/e in polypropiyfene, PVDF. PEEK and Pf A Teflon) 

• Wide Measuring Range. 
The 3700E-series sensors measure 
from 0-200 mtcroSiemens/cm up to 
0-2,000,000 microSiemens/cm. A 
built-in Pt IOOO RTD compensates 
the measured conductivit/ for 
changes in process temperature. 

• Polypropylene, PVDF, PEEK, 
or PFA Teflon Wetted Body 
Material. 
Chemical resistance problems are 
simplllied because only one wetted 
material contacts the process media. 
Furthermore, the wetted material is 
non-conductive to electrically isolate 
the sensor from the process fluid, 
eliminating ground loops that can 
affect measurement accuracy. 

• Low-maintenance Design. 
The electrodeless sensor design 
eliminates polarization and electrode 
coating problems that commonly 
affea conventional contacting 
electrode-type conductivity sensors. 

• Convertible Sensor Style. 
The convertible style sensor can be 
directly fastened to the end of a pipe 
for immersion mounting or, by using 
a spedal GU union-mount adapter, it 
can be mounted into any standard 2 
inch NPT fitting (tee, weldolec, pipe 
saddle, etc). The convertible style 
sensor can also be insertion mounted 
into a 2-inch ball valve assembly. 

• Sanitary CleanHn-place 
Flange Sensor Style. 
The sanitary (QP) flange sensor style 
is constructed of materiak that 
conform to die provisions of 3 ^ 
Sanitary Standards. It is designed to 
withstand OP cleaning requirements, 
making it suitable for dairy, food, and 
beverage industry applications. The 
sanitary style sensor has an integral 2-
inch sanitary-mount flange, and 
indudes a spedal cap and EPDM 
compound gasket. 
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Specifications »i_ii_i_i........_.,...^.....^.....-.-i 
W e t t e d Materials Polypropylene. PVDF. PEEK o r PFA Tel lon 

O p e r a t i r ^ Tempera tu re Range -10 t o I25 ' 'C ( M to 257"F) 

Max i rnum F l o w Rate 10 ft. (3 m ) per second 

Measuring Range F r o m 0-200 mioroSiennens^am up to 0-2.000.000 mioroSiemens/cm 

Te r rpe ra tu re Compensator Pt IOOO R T D 

Sensor Cable 5 conductor (plus t w o isolated shields) cable w i th XLPE (cross-linked polyethylene) jadoet; 

rated to 150°C (302'F); 20 f t ( 6 m) long 

Pressure/Temperature Limits: 

Sensor On ly (no hardware) Polypropylene: IOO psi at 2 I 2 ' ' C (6.9 bar at IOO°Q 

PVDF; 100 psi at 2 4 8 ^ (6.9 bar at 1 2 0 ^ 

PEEK: 2 0 0 p s i a t 3 0 2 T : ( l 3 . 8 b a r a t l 5 0 ' ' Q 

PFA Tef lon: 200 psi at 302"T^ (13.8 bar at IS0"C) 

Sensor W i t h Ha rdware* . „ _ See graphs be low for spedfic G U sensor and mount ing hardware oombinations 

CPVC Mounting Hard«vare 
(AB Sensor Matcftab) 

304 Stainless Steel Sanitary Mount ing Hard%vare'^ 

ffllUB POiyprOpf lCae acnMn 

..^ 300 

% " » 
UJ 200 

S ISO 

S ' " 
£ SO 

0 — I — I — 1 — I — I — I — I — I — I — I — r 
-10 0 10 20 30 « SO <o 70 80 w no no QO 

TBIPSMTURErQ 

^ 200-
S ISO 

It: 
0 1 — I — I — I — r — 1 — I — I — I — r -
-10 0 10 » JO 40 SO CO » 80 SO no 110 120 

T0«etATURErQ 

o 

PVDF Mounting Hardware 
(Af l Ccmar Matcf t i l * ) 

3 

3 

3 0 0 -
2 S 0 -
2 0 0 -
1 5 0 -
IOO -
s o -
0 - ^ " ^ - — ^ — 
-10 0 10 10 10 « so <o n 80 M no 110120 

lllH'eRXIURErQ 

w 2 0 0 -
S ISO-

£ « • 
0-

WKHrVDF Sensor 

—I—I—•—i—1—I—1—1—1—r' 

\ 

-10 0 10 20 30 « so CO 10 80 % no 110 OD 

TeVBtATURECQ 

316 Stainless Steel Moiuit ing Hardware 

-I 1 1—I—I—I—I—I 1 1 1 T T " 
-10 0 10 20 30 « so « n 80 90 no no CO 130 l « ISO 

WKh PFA Tellon Semor 

•10 0 10 20 10 « SO CO >a 80 90 DO 110 QO 130 l « ISO 
- tEMPBWIUMiC'Q 

* Radnp for the above GlJienKW and mouiaifig hardwire comMotioat ire based l̂onwacerM^<<4QB. Mace ie«ere«er«4ce mix 

Sinlarx hardware racbp are for HHMSS8S hardware isfcig the 9H H 3} heavy duly tanlary cbnip. OlSer hardware and dbinp o ^ ^ 

Engineering Specification 

O^ 

The dectrodeleu conducovny teraor ttoll 
measure from 0-200 to 0-ZOOOXOO 
microSiemenVcin. and shall love a buDc-in Pc 
1000 RTD element t o coo^nsa ie measured 
conductivity for changes in process 
temperature. 

The sensor shall be conscruaed of oriy one 
wetred body material which shall be 
polypropylene. PVDF. f ^EK orPFA Tellon. 

The sensor cable shall be water resisanc and 
ra ted to lSO^(302 'T) . 

The sensor shall have a l/2-ioch nominal 

diameter bore for operation in slunies. 

The sensor shall be x 

a) ConverD'ble style that can be direcdy 
fastened onto the end of a pipe for 
immersion mouncing or. by using a specif 
GLI union-mours adapter, mounted into 

angr 2- inA f>4PT fitting (tee;, weldolet. pipe 
saddle, eccX The convertible ayle sensor 
can also be insertion mounted into a 2-inch 
biO valve assembly. 

b) Sanitaiyityfc with materiali that confocm 
to the provisions of 3-A Sanitaiy Standards 
to withstand Q P dearing. and with an 
integral 2-inch sanitary-mount flar^e to 
triune into a standard 2-inch sanitary tee. 

The sensor shall be GU International. Inc 
Model 3700E-series 
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r FIGURE I Immersion Mount Hardware 
( fo r use w i t h conver t i b le sty le sensor ) 

P a r t N u m b e r 

MHoac 

MHisac 

Desc r i p t i on 

CTVCpipe. (1/2 inch dia. by 4 f t / l . 2 m long) 

and coupling »<iith PVC pipe •n'loui it i "box-

PVOT pipe (1/2 i n th dia. by < f ty 1.2 m ler^g) 

^nd coupling w<lth P^C pipe m o t n t j boK 

NOTE: Hardware does noc include the sensor or interconnect cable. 
Tbey mua be ordered separately. 

FIGURE 2 Union Mount Hardware 
( f o r use w i t h conver t ib le s ty ie sensor ) 

^ Ordering Information 

Part Number 
M H I i W < 3 N Z 

M I I 5 l g M 3 M 2 

M H 5 3 8 N 3 N Z 

M l I J30M3NZ 

M l lS60M3rJZ 

MHS6aM3(>JZ 

Desc r i p t i on 

316 SS union adapter and standard 2 inch tee 

316 SS union arliptor only (no tee) 

CPVC union adapter and standard 2-<nch tee 

CTVC unkm tdap t t r enly (ne t e ^ 

r V P r union adaptu aiid i tandard 2 inch tee 

f V P r union adapter only (ne tee) 

N O T E Hardware does noc indude the sensor, junction box or 

interconnect cable. They must be ordered separately. 

FIGURE 3 Sanitary Mount Hardware 
( f o r use w i t h sani tary st)He sensor) 

I 

B e c t r t x l e l e s s C o n d u c t i v i t j r S e n s o r s 

1 Product No. 
37to63T 
3706E2T^ 

1 370aQT 
3725E2T 
3726E2T 

! 3 7 2 7 H I > - ' 

Sensor Style 
Sanitary 

^ S a n i t a r y 
^•Saoitary 

Conve3fcl<' 
^^^Ccjf iCwtibte^ 

Convertible 
Convertible 

Wet ted Material 
Pdlypromiffte^ 

^^"^m^Tet torx 

Polypropylene 
- ^ . . ^ PVDF 

PFATe««i 

NOTES: I. The standard sensor cable length is 20 ft. (6 m). To 
order a sensor with a norvstandard cable length, 
specify the required length in whole feet. 

2. To order a sensor that complies with CE 
requirements, specify the tensor product number and 
add the suffix "-CE." 

Part Nuniberl Desc r i p t i on 

NOTE: Hardware does not indude the sensor, junction box or 
interconnect cable. They must be ordered sepaf«ely. The 
sanitary sensor indudes a special cap and E f W I compound 
gasket. 

• I n t e r c o n n e c t Cab le I W I IOO 

This 6-conduaor cable must be used for 

corv iect i r^ between a junction box and 

the analyzer. It has t w o isolated shield 

wires, enabling one to be t ied t o earth 

ground for op t imum EMI shielding. The 

cable has a cross-tinked polyediylene 

jacket rated to I SO'C. Spedly the 

required length in wf io le f e e t The cable 

is supplied unfinished (ends not stripped 

or tinned). This cable replaces the 

9 9 X I W 4 0 0 0 cable which is 

M o d e l 3 7 0 0 E S e n s o r A c c e s s o r i e s : 

no longer available. 

N O T E : Any other type o f cable wil l 

degrade measurement performance. 

> Junc t i on B o x 60A20S3 

This a luminum junction box indudes a 

cover w i t h intemal ly attached terminal 

str ip, and cover gasket seal. 

S p a r e S a n i t a r y C l a m p 9 H 1 1 3 2 

This heavy duty 2-inch wing nut clamp, 

normally induded w i t h MH048S8SZ 

sanitary hardware, secures the sensor. 

S p a r e Speda l C a p 7 0 F I 0 3 7 - 0 0 1 

This special cap. normally included w i t h 

sanitary sensor, is used w i th MH04aS8S 

sanitary hardware to mount the sensor. 

S p a r e San i ta ry Gaske t 9 H 1 3 2 7 

This EPDM compound gasket, normally 

induded wi th sanitary sensor, is used 

w i t h MH048S8S sanitary hardware to 

provide the mounting seal. 
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Dimensions 
Inches [ m m ] 

o 

SENSOR C«8L£ 

StHSOR CASLt 

SPtCW. OP 
(JI6 SS) 

c«sxa 
(ECPM) 
0.40 OM TMU 

(10.2) 

-^w^tlSS" 

S FT 
('.5JM) 

0.40 DIA. t m u 
(10J)<, 

Convertible 
Stjrie Sensor Sanitary Style Sensor 

r X j / 4 " 

SENSOR (NOT 
nouoco) 

Immersion Mounting 

0.7S J 
( l l ) - • 

UM. FIANCE IHCKNESS 
FIM 2 ' W>r IM)C«0 
ENCMXMENT 

2-inch NPT Tee Mounting 2-inch NPT Range Mounting 

(requires GLI un ion-mount adapter) ( r equ i re j GL I un ion -moun t adapter) 

Sanitary (CIP) Flange Mounting 

D a t a S h e e t 3 7 0 0 E 

o 
•. ̂ •̂ xgiat.i»».//-jfia.*!-v. 7 

^ W o r l d w i d e Sa les : 

G U I n t e r n a t i o n a l , I n c . 

9020 W e s t Dean Road 

Mi lwaukee, W iscons in 5 3 2 M . U . S A 

phone: [414 ] 35S-3601 

/ax . ( -1M]3SS-8346 

e-mail; in fo@gl i in t .com 

E u r o p e a n Sales: 

G U I n t e r n a t i o n a l L t d 

Eastnun W a y . Hemel Hempstead 

Her t fo rdsh i re . HP2 THB. England 

phone: 0 1 4 4 2 229310 

^a jc :0M'12 229311 

e-maS: gl i@gl i .co.uk 

In the interest af improving and updating its equipment. CU reserves the nght to ohcr spcdftcaliom to equtpmenf at any time. 
A Member of the Environmental ln^rrtuT\^nr.tr:nn r : .« . . -

mailto:info@gliint.com
mailto:gli@gli.co.uk
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BOM#^£A, 
International 

Datasheet PR33M98 
Supersedes PR33/1197 

Model P33 pH and ORP Analyzer 

• M u l t i p l e Measu remen ts . 

The Model P33 cfisplays measured 

p H (or ORP) and temperature 

separately o r tpgether. Both analc^ 

outputs can also be selected for 

display. Frcxit pane! red LEOs 

indicate relay ' o n / o l T status. 

• B a d d i t L C D Readout . 

The two- l ine. 16 charaaer baddit 

LCO provides excellent viewing 

contrast under all lighting conditions. 

• P a n e l - m o u n t 1/4 D I N Case 

w i t h N E M A 4 X F r o n t Panel . 

The P33 is housed in a 1/4 D I N . 

plastic case that features a NEMA 4 X 

front panel. 

• E l ec t romagne t i c Con fo rmance . 

The analyzer exceeds U.S. and meets 

European standards for EMI and RFI. 

P a n e l - m o u n t 1/4 D I N Sty le 

• M u l t i p l e Language Capab i l i t y . 

Al l screens can be selected for display 

in English, French, Gennan. o r 

Spanish. (For other langu<iges, use 

GU's optional software tool ki t t o 

create an ASGI^haracter conversion 

table for installation by GU.) 

• " M e n u - g u i d e d " O p e r a t i o n . 

The simple keypad and logical menu 

structure make this analyzer easy t o 

use. Menu screens guide you through 

setup, calibration, operation, and 

test/maintenance functions. 

• Passcode-pro tec ted Access. 

For security, use the P33's passcode 

capability to restrict access to 

configuration settings and calibraticxi 

to authorized personnel only. 

• O E M Vers ions Avai lab le . 

These analyzers can be manufactured 

to aocommcxJate OEM-spedfic needs. 

• G L I Di f ferent ia l Sensor o r 

Convent ional Comb ina t i on 

Elect rode Compat ib i l i t y . 

The McxJel P33 can be used wi th any 

G U S-wire Dilferential Technique p H 

or ORP sensor, o r any conventional 

combination electrode. The P33 

accepts Pt IOOO RTD, Pt IOO RTD, 

or N T C 300 ohm thermistor 

temperature compensators. 

• T w o 0/4-20 m A Analog Outputs . 

Each of the two isolated analog 

outputs can be set to 0-20 rr^A or 

4-20 mA. and assigned to rqjresent 

the measured p H (or ORP) or 

temperature. During calibration, 

both outputs can be held at their 

present values, transferred to preset 

values, or remain active to respond 

to the measured value. 

• S imple In te rac t i ve Diagnost ics. 

Built-in diagnostics continuously tests 

analyzer and sensor operation. 

a. 

O 
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Opera t iona l : 
Display Two-line by 16 character baddit LCO 

NOTE: The measured pH (or ORP) and temperature can be separately displayed, or both measurements can be displayed together on one 
screen. Also, both analog outputs can be displayed together on a screen. 

Measurement Selectable Ranges 

pH -2.0 to M.O pH or-2.00 to M.OOpH 
ORP -2100 to +2100 mV 
Temperature -4.0 to +392.0"^ or-20.0 to +200.0°C 
mA (Outputs (#1 and #2).... 0.00-20.00 mA or 4.00-20.00 mA 

Ambient Conditions Operation: -4 to + I 4 0 T (-20 to + 6 0 ^ : 0 to 9596 relative humidity, non-condensing 
Storage: -22 to +1 S S f (-30 to + 7 0 ^ ; 0 to 9596 relative humidity, non-condensing 

Relays: 
Types/Outputs Two electromechanicai re i^s; SPOT(FormC^ contacts; 

U.L rated 5A 115/230 VAQ SA @ 30 NfTX: resistive 
Functional Modes Each relay (A and B) can be assigned to be driven by the measured pH (or ORP) or temp. 

. Operating MtxJes Control: Settings for Hgh/low phasii^ setpoint, deadbarxl. overfeed timer, off delay, and 
ondebqr 

Alarm: Settings for low alarm point, low alarm point deadband. high alarm point, high 
alarm point deadband. off delay, and on delay 

livjicators -*. flelay A and B LEOs indicate respective relay status 

Temperature Compensation Automatic or manual. 14.0 to 230.0*F (-10.0 to •!• I I0.0°Q. wirfi selection for temperature 
' ' compensator(PlIOOOohmRTO, Pt lOOohmRTD. orNTC300ohmtf iermistorusedinGU 

Oifferential sensors); c»ia<-»aMn pure water automatic oompensatitxi from O.O-SO.O*^ 
Sensor-to-Analyzer Distance: 

GU 5-wire Differential 
Technique Sensor 3000 f t (914 m) irwdnrum 

Conventional Combination 
Bectrode witi i Preamplifier 985 f t (300 m) maximum 

Conventional Combination 
Electrode wittKxit Preamplifier 100 ft. (30 m) max. with electrode cable capacitance of less than 30 pF^foot 

Power Requirements 90-130 VAQ SO/60 Hz. (10 VA max.) or 190-260 VAC. 50/60 Hz. (10 VA max.) 

Calibration Metfiods: 
2-point Buffer Metfwd* (pH only) Immerse sensor In first buffer (predefined as GU or DIN standard value). fVess keys to 

itvtiate. Analyzer waits ibr pH and temperature signals to stabilize, and automatically 
calibrates the poittt Repeat prooedure using a second buffer to cafibratp the secottd point 

l.-point Buffer Method* (pH only) Immerse ser«sor in buffer (predefined as GU or DIN standard value). Press keys to initiate. 
Analyzer waits for pH and temperature signals to stabilize, and automatically calibrates the point 

'Vflien uskig a buffer type other than GU or DIN, cel3>rate using the 2-point or I'point Sample Method respectiiety. 

2-point Sample Method (pH only) Enter two sannple values (derived by laboratory analysis or comparison readnig) or two 
- user-suppBed buffer values. 

I -point Sample Method (pH & ORP) Enter one sample value (derived by laboratory analysis or comparison reading), one 
refererxx solution value, or one user-supplied buffer value.' 

Outputs: Analog Two outputs ( # I and #2) each with 0.004 mA (12-bit) resolution: 

Output # I: Isolated 0-20 mA or 4-20 mA (selectable); 600 ohn« maximum load 
^ Output #2 : Isolated 0-20 mA or 4-20 mA (selectable): 600 ohms nvudmum k»d 

NOTE: Each o u ^ t con be assigned to represent tite measured pH (or ORP) or tentperoture. Associated iroLies con be entered 
to define the endpoints at which the minimum and maxknum mA output values are desked. During caibration, both 
outputs can be selected ta hold their present values, transfer to preset yalues to operate controf elements by an amount 
corresponding to diose tabes, or remain acthre to respond to the measured value. 

'- ^ Digital Commuivcation RS-232 enables P33 configuration usir^g an IBM-conx>atible PC with GU's tspt software tool kit 

Memory Backup (non-volatile) All user settings are retained indefinitely in memory (EEPROM) 

EMI/RFI Conformance Exceeds U.S. and meets European standards for conducted and radiated emissions and 
immunity; certified CE compliant for applications as specified by EN 50081 -2 ftsr emissions 
and EN 50082-2 for immunity 

Electrical Certifications: 
General Purpose (pending) UL. C-UL. FM. and DEMKO 
Division 2 (pending) UL. C-UL and FM: Groups A. B. C D, F. and G 
Tione 2 (pending) DEMKO: Group IIC 
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S p e c i f i c a t i o n s (continued) 

Analyzer Performance 

(Electrical, Analog Outputs): 

Accuracy 0.196 of span 

Stability 0.0596 of span per 24 hrs.. non-cumulative 

Repeatabifity 0.196 of span or better 

Temperature Drift Zero: less than 0.0396 of span per °C 

Span: less than 0.0396 of span per °C 

Mechanical: 

Endosure Polycarbonate »vith NEMA 4X front panel; general purpose: two zinc-plated steel 

brackets for panel mounting 

Mountirig Configuration Panel mountij^g 

Net Weight 1.7 lbs. (0.8 kg) approximateiy 

Ordering Information 
s £ ^ | B E 3 i 

MODEL NUMBER 

P33 pH analyzer (also selectable for ORP measurement) In 1/4 DIN panel n»unt case w i * NEMA 4X front panel. 

Indudes two brackets witi i adjustable screws for panel mounting. 

I RESERVED CATEGORIES 

COMPANY ID NAMEPLATE 

N GU NamepUte 

B Customer-specified Nameplate (see note below) 

C No Nameplate 

c P33 A l 

EQUIPMENT TAGGING (specify tag data) 

N None 

P Paper 

S Stainless steel 

5 Product Number 
Choose i tem from last category. 

NOTE: TTie nameplate cannot be printed with a company logo. Please spedfy the desired name whkh is printed tn only capital letters. 

Accessories (ordered separately): 

• Sensors: Refer to data sheets LCP. Epoxy. 6000P0. FTA. SCS. 6300. RP6300M. and 6314. 

• Software Tool K i t IOOOG33II: The kit is for use witi i an IBM-compatible PC. The software can create and download multiple sets of 

analyzer configuration values, and its langus^ tool can be used to create language conversion tables (ASQI characters only) for installation 

by GU. The kit indudes a GU software diskette and ten-foot cable tenninated witii an RS-232 connector and stripped/tinned wires for 

connection to the analyzer. 

Engineering Specification 

O 

I- The microprooosor-bgsed analyzer stall 
acccfx any GU S-wire Diflerential Technique 
pH or OftP semor. or airy conventional 
combination electrode. The analyzer shall 
accept Pt IOOO RTD, Pc IOO RTD. and NTC 
300 ohm thermiitor temperature 
compeiBators. 

2. The analyzer shall be sofcware selectable to 
measure pH or ORP. and configurable for 
miJtiple hngu^es. 

3. The analyzer shall hav« a two-line by 16 
cliaraccer baddic LCD. It shall display measured 
pH (or ORI^ and temperature on separate 
screens, or boch measurements together on 
one screen. Both analog outputs shall be 
displayed together on a screen. 

1 The anal/ter shall have these calibration 
methods: 

a) 2-poinc Buffer Method (pH only); Immerse 
sensor in first buffer (predeTined as GU or 

O N standard value). Press keys to iisciate. 
Analyzer wnics for pH and temperature 
signals to stabilize, and aucomaiicaHy 
calibrates the point. Repeat procedure 
using a second buffer to calibrate the 
second poinc 

b) I-point Buffer Method (pH only): Same as 
method above except analyzer calibrates 
only one poinc using one buffer. 

c) 2-point S a n ^ Method (pH only): Enter 
two sample values derived by laboncory 
analysis or comparison reading. 

d) r -point Sample Method (pH and ORP); 
Same as method above except re<juires 
entry of only one value. 

The analyzer shall have a passcode to restrict 
access to configuration seRings and calibration 
to authorized penonnel only. 

6. The analyzer shall have user-test diagnostics for 

outputs, relays, and alarm LEDs without 

requiring special test equipment. 

7. The analyzer shall be conjurer configurable 
using its RS-232 port and GU's optional 
sofcware tool kit. 

8. The analyzer shall have two isolated (y4-20mA 
analog outputs. Each output can be assigned to 
represent the measured pH (or ORP) or 
temperature. Associated values can be entered 
to define the endpoints s which the minimum 
and maximum mA output values are desired. 
During calibration, both outputs can be 
selected to hold their present values, transfer 
to preset values to operate control elements 
by an amount corresponding to those values, 
or remain aaive to respond co the measured 
value. 

9. The analyzer shall be GU International. Inc. 

Model P33. 
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Dimensions 
Inches (mm) 

-PANEL THCKNCSS 

/ 

o 
PANEL 

CUTOUT 
3.S9 
(91) 

J.S9 
• (91) • 

0.45 
(11) 

AU. aus t lCH£S 
( m m ) 

BACK VIEW OF ANALYZER 

O a U Sheet P IU3 

J 
r ^ . t i S t i S i ^ ^ I ' l ^ l ^ t i ^ i ^ ^ ' i i f n U X i ^ ^ - ^ ^ i ^ 

Wortdwide Sales: 
GU International. Inc. 

9020 West Dean Road 
Milwaukee. Wisconsin S3224. U5.A. 
p/)one:[4M] 355-3601 

/ -« : [414] 355-8316 
e-mai l : in fo@el i in t .com 

i;o.Ji>'.Vg(fcJ:.;.;ga.-. ••-.via^i*>-.»-

Europeon Sales: 
G U International L td 
Eastman Way. Hemel Hempstead 
Hertfordshire. HP2 THB. England 
phone-01442 229310 
f(u.-OI442 2293 l l 
e-moit gli@gli.co.uk 

In the interest af'anpram \nf and updating tls equipment. CU resenrei (fie ri(fl( ta alter fpedficatiartt to equipment at oiqr lane. 
A Member of the Environmenul In i tmm^nf t inn Crr*.... 

mailto:info@eliint.com
mailto:gli@gli.co.uk
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B0M#_^5 ][ 
Intemalioiial 

D x a Sheet LCP/29B 
Supersedes LCP/696 

LCP-encapsulated pH and ORP Sensors 

• Chemically resistant LCP 
(liquid crystal pdymer ) Botiy. 
The exceptional chetnlcal resistance 
and mechanical strength ofthe LCP 
sensor txxiy makes it ideal for most 
applicatitins. These sensors can be 
used in s^ggressive prcxxss solutions 
such as adtis, bases, alcohols, 
hydrocarbons, arcxnatics. chlorinated 
hydrocarbons, esters, ketones, and 
most other chemicals. 

• Differential Electrode 
Measurement Technique. 
This field-proven technique uses 
diree electrodes ifistead of the two 
normally used in conventional pH 
sensors. Prxx:ess and reference 
electrtxies measure the pH 
differentially with respect to a third 
ground electrode. The end result is 
unsurpassed measurement accuracy, 
reduced reference junction fouling, 
and elimination of sensor ground 
loops. These sensors prt>vide greater 
reliability, resulting in less downtime 
and maintenance. For complete 

details on the Differential Senstx-
technology, as weO as pH 
measurement in general, ask for 
GU's Technical Handbook on pH. 

• Complete Encapsulation. 
djomplete encapsulated construction 
protects the sensor's built-in 
electronics from moisture atid 
humidity probletns, extending the 
working life of the sensor. 

• Convertible Mounting Style. 
Threads are prtjvided on both ends 
of the sensor, fadlitating mounting 
into a pipe tee or attachment to the 
end of a pipe for submersion 
applications. This convertible 
mounting styie enables you to 
consolidate inventory, thereby 
reducing asstxiated costs. A union-
mount style sensor and mounting tee 
for in-line service are also available 
for added convenience of installation 
and removal. Other mounting 
hardware assemblies, in a variety of 
materials, are listed on page 3. 

• Low Heat Distort ion. 
These sensors are phjrsically stable 
and will not expand or contract when 
subjected to the heating and cooling 
cydes of a process. Furthermtxe, 
t h ^ may be installed in metal fittings 
without fear of leak^e. a common 
problem when dissimilar materials 
are threaded ttigether. 

• Built- in Preamp or Tvfo-vrira 
Transmitter. 
The built-in preamp produces a 
strong signal, enabling you to Icxate 
the analyzer up to 3000 ft. (914 m) 
from the sensor. An opticxial built-in 
two-wire transmitter is available for 
applicatitms requiring that the sensor 
signal be 4-20 mA. With this option, 
the measuring system's indicating 
instrument must be capable of 
providing 24 VDC to power the 
sensor, and have adjustment means 
to calibrate for offset and span. 

o 
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Specifications 
In Flow-thru Tee 

Minimum Temperature.— .S«C (23°F) 

Maodmum Temperature pVC: 60°C at SO psig. or SO°C ac I (X) psig 

Steel: 9S*Cat lOOpsig 
CPVC: 9S*Cat40ps ig .or6S"Cat l00ps^ 

Maximum Pressure — _ PVC: 100 psig at SO'C. or 50 psig s 6 0 ^ 
Steel: I00ps|gat 9S<>C 
CPVC: IOOps^ac6S°Car40ps<gtt9S°C 

Maximum Flow Race_ 10 fc/sec HOTE: I f possik. fhw rate should be 
mnhiaf far low eortducterity water or solutions fujch n 
susperned souas. 

In Union Tee 

-S»C ( 2 3 f ) 
PVC 60^a t40ps ig .o r40Xa t l00ps ig 
Steel: 9S*C at IOO psig 
CPVC 95*Cat30psig.or60-Cat lOOpsig 

PVC: IOOps«gat40°C.or40p5igat60*C 
Sted: IOOpsjgac95'C 
C f V C IOOpt^ai60°Cor30psigat9S°C 

lOfcVsec N O T I : I f possile. flow rate thould be 
mininal for low condbctmty Hroter or sobtiont h ^ n 
suspended soTids. 

o 

Wetted Maceriab. 
p t i SetitoffK 

Mejsu ' i i ^ Range-

Sensitivity 

ScabOty-

Oucpix Of6et (oriy vricd 2-v«re transmictet) . 

(see Note 2 below) 

Load s 20 n A (only with 2-wire oansmiCeef). 
Maodmum Transmission Discafice: 

Sensor with PreampGlier. 

Oucpuc Sfion (only wi th Z-wire oamnihfef)-

. IJCP (liquid ciystal polymer) body a d srit bridge 
with P^^Fe^ ceramic junction (or Hyton body and 
sale b r j i ^ wi th PVDF o r cerwnic Junclior^ {bss 
pimjeit ffii.i,uoqe.titaniunigrotMW€lflLUUue^ a id 
Viton O^fng process leab. IMervinount ttyle 
teraor aba hai LCP aiapeer.Whm the pH sensor 
l o t Ml optional jBCiniofyprDOPtteleLlmu^ t lw 
gnimndctecliuqefnatefiaf Is wafiJrutteel. 

. 0-14 pH (see Note I bdow) 

. Less tha i (LOQSpH 

. 0LO3 pH per 24 hours. noiKcunulative 

. 0.95 n A per pH uric 

I Z n A a c a n a c 7 j 0 p H sAJBepH 

Sensor with 2-wine Tiaiuriwter-

Sentor Cable: 
Sensor with Preamplifier. 

. 4S0ohms 

.30006 . (914 m} 

. Linced only by wire and power supply 

Sensor with 2-wire T iami i teer -
. 5 conductor (pits shield): I 0 h . ( 3 m ) l o r f 
. 2conductor(twiscedpau); l O f c Q i r J I o r ^ 

OitP Sensors 
LCP (liquid crystal potymer) body and salt bridlge 
with PVDF or ceramic junction (or Ryton body and 
nic bridge vnth PVDF or ceramic jiaccion). glass 
and pbdnum or gbss and gold process deccrode. 
titacium ground deocrode. and RTV seJarc Union-
maunt tiyle lentor also has LCP adapter and Vicon 
O r t i i f process seals. 

•2000 to 4-2000 mV 

Lcsst fanOJmV 

2 n f / p e r 24 hours. r«on-cumulative 

l 6 r t A p e r lOOOniV 

For-SOO to 4-SOO mV rvge : 
12 n A occurs at 0 mV * 4 0 mV 

For 0 t o 1000 mV rai^ge: 
12 n A occurs at SOO mV ±40 mV 

450 ohms 

3000 IL (914 m) 
Limited only by wire resistance and power sn>ply 

voltage 

S conductor(phsthieUD: I0fc.(3m)long 
I 2 conductor (cwisced pail): IOfL(3 i i4 long 

NOTCS: t. MoapHappbadambliadie2.S-l2JpHfaf«e.CenMalpi>powpH(l«deea«drspafernwdlhdibranee.SaineMu>DUapplcafiam 
t and cemd at pH nabes bdow I or aboire 12 f H . In dicie cases, pleiM cooaa <JU for. funher dealt. 

1 n f ip l l i i n in r irtt i i i i i iptlr ini l inrimnii/| i ir i i i i i i lmi i i i l i i l i m in i tnnri i iaifninrTrl i t iai l iTummTr'nrnTnlr rnjTmi\^ 
drcuudf ia>»oii^ffciarb«wreri3aiid8pKa"dsl»ouldon^rbeerJereJ«iifcenproceacpididom.iudiaid»epq«noBdh)idrefliiorlc^^ 

2. Tim t TOnw^pfoiHuthj i i i i i i i i i wirti i lw i i mhm mn li in in iiiiliiiiil i n in i i iHii.iliil Tl • I rmj i imn' i inift-iila[>iilii«iiii«'minTliiiiMnm 
pronide 24 VDC ta power die Mnsor, and have a^iBOnent meam t9 caCbraCe for oflsec and span. 

o 

Order ing Informat ion 
T Y P E O F M E A S U R E M E N T 

2 0 — O f l P . S t A r e (w i t h bi i i l t In prciinyri(i(!.p) 

24—ORP, I'Xwire ( w i t h b i nitJn t w o vKfra t i i rm i i i t t e r prov id ing 4 .7 f l m/V.) 

-> 6 0 p K S-wire ( w i t h buitt- in preampHfier) 

• < 4 - ' p l l Z ' i i i i e ( > i i i t f y l m' t ter provid ing A 20 n A ^ 

M O U N T I N G S T Y L E (each style has integral 10 f tyS m i o r « cable) 

2—Canver t i b ie * ( •ybmort ian c r f l ow th ru moun t ) 

- - 5 Uniof t -mot jn t ( indudes adapter, but requires special 2-Inch threaded tee) 

B O D Y M A T E R I A L 

8 L C P (l iquid crystal polytner) Ryton (for high p H only^-

E L C C T R O D E M A T E R I A L 

— PO Glass, getteral purpose (ft jr p H ) -RO Platinum ( for ORP) 

P I . Ant imony ( tor pH ) R I Go ld (Tor ORP)-

C h o o s e o n e f r o m e a c h c a t e g o r y . 

J P r o d u c t N u m b e r 

•VVhen submersion motmt ing a convert ible style sensor, please o r d e r LCP pro tec to r 

' •<OA2FI278 o r f ^ t o n p r o t e a o r 6 ( ] A 2 F 1278-300 (shown in Rgure I o n page 3) wh ich 

.istens onto the end o f the sensor. 

Acceissories ( o r d e r s e p a r a t e l y ) : 

I n t e r c o n n e c t C a b l e I W I 0 5 5 * * 

For use w i t h 5-wire sensors. 

I n t e r c o n n e c t C a b l e I W 0 9 8 0 * * 

For tJse v A h 2-wi re sensors. 

**Spedfy required length in whole feet. 

S p a r e L C P Uraon A d a p t e r 60G9753-101 

S p a r e Ry ton U n o n A i ^ q j t e r 60G9753-301 

NOTE: A i^ te r thcbde two Viton O-rir^ and 
aietaUngring. 

p H 7 B u f f e r 3 A 0 4 2 r 

p H 4 B u f f e r 3 A 0 4 2 2 * 

p H 10 B u f f e r 3 A 0 9 4 2 * 

'Buffers are inresealable. one pint plastic botdes. 
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FIGURE I For Submersion Mounting FIGURE 2 For Flow-thru Mounting 

Part Number 

Ml 

MH434B 

60A2Ff2y8-300 

Description 

PVCpipe(l inchdia.by4f t7| ,2-m1or^and 
v ^ fVCplpjt,mgttftti-box 

C P V C p ^ 
and 

r3 ia .by4f ty i .2mlong) 
: with ^CTatpcdnount j-boat 

60A2F12Zft-' C£P preteoor (ordereti separatelyV'^^ 
Ryton Protector (ordered separately) 

NOTE: Hardware does not Indude the sensor or Interconnect 
cable which nvst be ordered separately. 

Part Number | Description 

MH376 iPVCII /a ind»<ae^ 
Ml 1336 [CPVC I 1/2 Inth tec end aluminum | boK 

•MII3lf lN 3I6SS l-iy2inehteeendalun<numafaK 
MII316X |316 SS 11/2 InehcFeMgi aluminum jtioK 

NOTE: Hardware does not Indude the sensor or Interconnect 
cable which must be ordered separately. 

FIGURE 3 Fbr Union Mounting 

Plastic Mounting Hardware Ratbigs 

An LCP or Ryton-encapstilated sensor that Is mounted in a plastic 
flow^tfiru tee' has a higher pressure rating at nndmum temperature 
than wfien it is mounted in a union tee. The tenperature rating is 
irxneased to 9 5 * ^ at IOO psig when the sensor is mocjnted in a 
stainless steel flow-thru or union tee. or stainless steel cross. 

A 
Ul 

$ 

100 

90 

80 

70 
60 

V) 

40 

10 

20 

10 

l - t 

-
_ 
-
_ 

„ ^ 

-

^ ' S . 
1^ 
t 
1 
1 

_ l _ 
_ l _ 
_ L 

1 
1 

— 
s 

_̂  

-̂ -̂40 4} so 3S 60 SS 70 7S so SS 90 9S 

rtUPCRATURE -C 

Part Number 

MH578N9A 
• -MHS38N9A 

Description 

t V C 2 Jnch spedal tee A oluminum j baie-
CPVC 2 inch spedal tee & aluminum j-box 

NOTE: Hardware does not indude tfie sensor or interconnect 
cable wfiicfi must be ordered separately. 

Engineering Specification 
The pH or ORP sensor shall be of Oifferential 
Electrode Tedmique d e s ^ wl i id i uses two 
electrodes to compare the process value to a 
stable utt.eiiul reference scarnard buner 
loluQon. The standard electrode shall have 
non-flowiqg and fouEng resistan 
characteristicx. 

The sensor shall have a hex-shaped body to 
fadlicace mountir^. arvi shall be constructed of 
Equid cryscai polymer for exceptional efiemical 
reiiicance and mechanical strength. This 
material shall enable die sensor to be installed 

in metal fittings without leakage totally caiaed 
by heating and cooling cydes when dissimilar 
macerials are threaded togetlwr. 

3. The sensor's buiic-in eleccnontcs shall be 
complete^ encapsulaced co protecc chem Irom 
mofscure and humidiry. 

^. The sensor shall have a bt^k-in preampCrier to 
enable che signal co be cransmiaed tf> to 3000 
fc (9 M m) with standard cabl i i^ or a btik-in 
cwo-wire transmiaer that provides a non
isolated and uncalibraced ^-20 I T A otxptic 

5. The sensor signal shall be atxomodcaDir 
temperacune compensated by an ircefal 
tempersi re sensor. 

6. The sensor shall include a metal ground 
electrode to eTiminaie ground loop airrertti in 
cfie measuring electrodes. 

7. The sensor shafl be GUInccnadonal. Inc 
M o d d 6028PO-series for LCP pH or 2028RD-
seriei for LCP ORP (or Model 6022P0-5erics 
for Ryton pH or 2022RO-series for Ryton ORP) 



o 
Dimensions 
Inches [fnmj 

o 
Convertible Style Sensor 

o 
WodAride Safes: 
G U Internat ional . Inc. 
9020 West Dean Road 
Mifwaulcee, W!s£onsin 53224. USA. 
phone.pM]3SS-360l 
fac [A 14] 3SS-S3A6 

'^ e-ini£- info@gliintjCom 

ii^iiillLKllnilftWWiiiM 

DIM 
(mm) 

• / PLASTIC TEE 
w / S.S. TEE 

SENSOR 

i - i / r 
TEE ^ ( 

7.35* 

^-C^^i^^-j'. ("3)"a.i.. 

r - . - i ^ t f 

X 

(205) 

L A.Sa IS** J 
r* (124) or (ggj * i 

How-diru Tee Mounting 

r/ PLASnC TEE 
w / S 5 . TEE 

ADAPTER « / 
TWO 0-iaNCS 

RaMtWG IWG 

LOCK 

SPECIAL 
THREADED TEE 

Data Sheet LCP 
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Key Features: 
• Automatic Control, available with 4-20 mAOC 

direct or external pacing, with stop function 
• Manual Control by on-line adjustable stroke 

rate and stroke length. 
• UL Listed for demanding OUTDOOR and indoor 

application. Also CSA and NSF approved. 
• Auto-Off-Manual switch. 
• Highly tteliable timing circuit 
• circuit Protection against voltage and 

current upsets. 
• Panel Mounted Fuse. 
• Solenoid Protection by thermal ovedoad 

with auto-fEset 
• Water Resistant for outdoor installation. 
• Indicator Lights, panel nnounted. 
• Safe & Easy Priming with durable leak-free 

bleed valve assembly (standard most models). 

Complete Selection 
Twenty distinct models are available having pressure 
capabilities to 300 PSIG ® 3 GPO, and flow 
capadties to 500 GPD ® 20 PSIG. with turndown 
ratios up to 100:1. Metering performance is 
reproducible to within ± 2% of maximum capacity 
Pump heads, cartridge check valve assemblies and 
tubing are stocked in several corrosJon-resistant plastic 
elastomeric and alloy fTiaterials along with stainless 
steel that safely handle a wide varied of chemicals. 
Please refer to the reverse side for Series E PLUS 
specifications. 

Operating Benefits 
Reliable metering perfonnance. Our guided 
check valves, with their state-of-the-art seat and 
ball designs, provide predse seating, and excellent 
priming and suction lift characteristics. Our timing 
drcuit s highly reliable and, by design, virtually 
unaffected by temperature, EMI and other 
electrical disturbances. 

Rated "hot" for continuous duty. Series E PUUS 
pumps continue to meet their specifications for 
pressure and capacity even during extended use. 
That's because our high quality solenoid is separately 
encapsulated in a f in<ooled, tnermo<onductive, 
endosure that effectively dissipates heat. 
High viscosity capability. A straight flow path and 
ample clearance between the diaphragm and head 
enable standard PULSAtron pumps to handle viscous 
chemicals up to a viscosity of 3000 CPS. For higher 
viscosity applications, larger, spring-loaded 
connections are available. 

For additiorul information about PULSAtron's mid-range Series t 
and Series A PLUS refer to Technical Sheet No. EMP-022 and EMP-
025 respectively, for information about Ihe economical 
Series C PLUS and Series C refer to Technical Sheet Nos. EMP-026 

Leak-free, sealless, liquid end. Our diaphragms are 
of superior construction-teflon-faced, bolnded to a 
composite of Hypalon and fabric layers, and reinforced 
with a metal insert for optimum flexibifity and durability. 

System Compatibility 
A wide variety of chemicals can be pumped. 
Liquid end materials indude glass-filled pdypropyiene 
(GFPPL). PVC. styreneacrylonitrile (SAN), Polyvinylidene 
Fluoride (PVDE). Teflon, Hypalon, Viton, ceramic 
alloys and 316SS. 
Immediate installation and start-up. Included as 
standard accessories with all models are an 
injection/back pressure valve assembly and a foot 
valvefctrainer assembly*, including discharge and 
suction tubing and tube straightener (*not available 
with high viscosity connections for > 3000 CPS) 
Safe and easy priming and valve maintenance. 
Induded as a standard accessory is a bleed valve 
assembly, induding return tubing (available only on 
(those models with tubing connections and 
< 240 GPD). 
Quick and economical liquid end 
maintenance. Available for every 
model is a unique KOPkif*, a 
convenient, economically 
priced, paduge containing 
new cartridge check valves and 
other important spare parts. 

An ISO 9002 Syslem-Cert«l«« Company 

^i;FUL3AF£EDER 
A Unit of lOEX Corporation 

ISSC 



Dimensions 

O 
BLEED VALVE BLEED VALVE 

r 

O 

1 SERIES U P / E PLUS DIMENSIONS (Inches) { 

Model 
No. 
A2 
A3 
B2 
83 
B4 
03 
04 
E4 
F4 

T S * — 
- G5 

H5 
H6 
H7 

H8-
K2 1 
K3 
K5 
K7 1 

A 
5.4 
S.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

_5.4. 
3 « : 
5.4 

-C4-
6.1 
6.1 
6.1 
6.1 
5.4 
5.4 
5.4 
6.1 

B 
10.3 
10.6 
10.3 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
• i t w 
11.0 
44ie-
11.3 
11.3 
1.7 

1 
OJ 
0.6 
1.0 

B' 

— 
1 
1 — 
1 
— 

— 

— 

— 
j 

0.9 

— 

1 

C 
10J 
10.7 
10.8 
10.7 
10.7 
10.7 
10 J! 
10.2 
10.7 
TOT 
10.7 

• f U -
10.2 
0.2 
0.2 

1 
0.8 
0.7 

11.7 
I .T I - |U.2 | 

C 

1 1 ^ 
1 
1 

— 
" - t 

_ 

..̂  
0.6 

I 
1 

1 

0 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
I S 

T T 
7.5 

-4:6-
8.2 
8.2 
8.2 
8.2 
7.5 
7.5 
7.5 

- 1 8 . 2 1 

E 
9.0 
9.2 
9.0 
9.2 
9.2 

9.2 
9.2 
9.2 

-SS-
9.6 

4 ^ 
10.0 
10.0 
10.3 

9.0 
9.2 
9.6 
10.31 

Weight (lbs.) 
13 
13 

1 '̂  1 13 1 
13 1 
15 1 
15 1 
15 1 
IB 1 

IB 1 

21 
21 1 
21 
25 1 
13 1 
13 1 
18 1 
21 1 

Note: Inches x 2.54 a cm 
'The H8 is designed witiiout a bleed valve. 

Specifications subject to change without notice. 

1 SERIES E/E-OC DIMENSIONS (inches ] 

1 Model 
1 No. 
1 02 
1 03 

1 ^2 
1 ^̂  1 14 
1 33 

1 ^ 
| _ 4 4 

A 
5.0' 
.5.0 
5.0 
5.0 
5.0 
5.4 
5.4 
5.4 

B 
9.6 
9.9 
9.6 
9.9 
9.9 
10.6 
10.6 
10.6 

C 
9.6 
9-5 
9.6 
9 J 
9.5 
11.4 
11.4 
11.4 

D 
6.5 
6.5 
6.5 
6.5 
6.5 
7.5 
7.5 
7.5 

e 
8.2 
8.5 
8.2 
8.5 
8.5 
9.2 
9.2 
9.2 

1 Shipping 1 
Weight (lbs.) 

10 
1 10 1 

*o 
10 
10 
15 
15 
IS 1 

Note: Inches x 2.54 = on 

1 SERIES C / C P U I S / A P U I S DIMENSIONS (inches) | 

1 Model 
No. 
02 
o: 

1 °̂  1 1 54/64 1 

A 
50 
5.0 
5.0 
•6.0 1 

B 
9.6 
9.9 
9.9 
9.9 1 

C 
9.6 
9.5 
9 J 
9 J | 

0 
6.5 
6.5 
6.5 
6.5 1 

E 
8.2 
8.5 
8.5 
8.5 { 

Welg^at>s) | 
10 
10 1 
10 1 
10 1 

c 

Note: Inches 12.54 = cin 

o 
An ISO 9002 Sysiom-CBRifisd Company 

o 
A UnK of lOEX Corporation 

i r « x COMMON. r4>N 

Standard Product Operations 
27101 Airport Road • Punta Gorda, Florida 33982 
(941) 575-3800 • FAX (941) 575-4085 • FAX (800) 456-4085 

CJUlog No. EMP-CKO 
PULSAtron and KOPWI are registered 

XraHemaHa ol Putuleedc 

Pnfitcd in U.S.A. ?/97 
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PROJ. NAME: 
CCC PROJ. NO: 
PROJ. MANAGER: 

LBG Scrubber 
99-216-2 
Karl Witman 

O 
RGET SHIP DATE: 
OM ISSUE DATE: 26-Mar 

Revision No. 1 of 1 

Item 
No. 

C307.1 

C262 1 

C268.1 

C143.1 

CB137 

DSC101. 
1 

F107.1 

F116.1 

F125.1 

F127.1 

F131.1 

FU354.1 

HI 37 

1363.1 

Qty 

1 

3 

3 

CCC Part 
Description 

Relay. DPDT 

Relay Socket, DPDT 

Relay, DPDT 

Relay Socket. DPDT 

Relay, DPDT 

Relay Socket, DPDT 

Contactor. lEC, 3P. 600V. 120V Coll. 1 N.O Contact 

Cricult Breaker; IP; 480V; 4A; Equipment Protection 

Disconnect, Non Fusable, 80 Amp, 600V. 3P. DIN 

Fuse. Class J. Time Delay. 20 Amp, 600V. 300K AIR 

Fuse. Class CC. Time Delay, 5 Amp. 600V. 20K AIR 

Fuse. Class FNQR, Rejection. 4 Amp. 600V. 200K AIR 

Fuse. Class FNQR, Rejection, 4 Amp, 600V, 200K AIR 

Fuse. Class FNQR, Rejection. 8 Amp, 600V. 20KAIR 

Fuse, Class CC, Fast Acting,1/2 Amp, 600V, 200K AIR 

Panel Heater; 120V; 300W; 40 Degree remote Tstat 

Operator Panel. Optimate, 4x20 Char, 5 F Keys, 3 Ind Lights 

MFG Part» 

RH2BUL-120AC 

SH2B-0S 

RH2BUL-120AC 

SH2B.05 

RH2BUL-120AC 

SH2B-05 

LC1D0910G6 

8271-K4 

OT100E3 

LPJ-20SP 

LP-CC-5 

FNQR-4 

FNQR.4 

FNQR-8 

KTKR-1/2 

40150C1EW11K 

OP-640-M 

Vend. 
Code 

P.O.* Del. Date 
Date 
Rec'd 

Unit Cost 
Ext. 
Cost 

Actual 
Cost 

Pagel of4 



Item 
No. 

L209.1 

L221.1 

L133.1 

L147.1 

L159.1 

L171.1 

MECH10 
0.1 

MECH10 
1.1 

V 

Qty 

8 

8 

8 

1 

1 

1 

1 

1 

1 

3 

1 

1 

^ 

CCC Part 
# 

Description 

Transformer Light Module, 2 NO 

-

rran&former Light Module. 2 NO 

Transformer Light Module, 2 NO 

Transfomfier Light Module. 2 NO 

Transformer Ught Module. 2 NO 

Transfomier Light Module. 2 NO 

Disconnect Selector Handle. Defeatable, Lock, NEMA 3R 

Interface Cable, AB (SLC & Micrologix) to Optimate.. 

1" Wire Duct Cover 

r Wire Duct 

DIN Rail, 35mm (1 meter sections) 

Enclosure Data Packet, 12'x12' 

Enclosure Mounting Feet, Steel 

Enclosure Padlock Handle 

3 Hub Ground Strip 

NEMA Hinge Kit 

Disconnect Shaft for Selector Handle, 13' 

Safety Cover, for Power Distribution Block #83133 

Enclosure. Concept Series, 30')(24'x12', NEMA 4 

Enclosure Mounting Panel 

U 
MFG Part # 

ZB2-BW033 

ZB2-BW033 

ZB2-BW033 

ZB2-BW033 

ZB2-BW033 

ZB2-BW033 

0HB2AJ 

OP-ACBL-2 

C1WH6 

E1X3WH6 

9999NT13 

A-DP2 

C-MFK 

C-WHPTO 

PK3GTA1 

A-NADFK 

OX330 

O8S30 

C-SD302412 

C-P3024 

Vend. 
Code P.0.# Del. Date 

Date 
Rec'd 

• • • 

Unit Cost 

Q 
Ext. " ^ 
Cost 

" Actual 
Cost 

Page 2 of 4 



Item 
No. 

MECH10 
1.2 

0L116.1 

PS353.1 

S207.1 

S219.1 

S145.1 

S157.1 

S169.1 

SW131.1 

T129.1 

U335.1 

U203.1 

U217.1 

U230.1 

U416.1 

U457.1 

^ 

Qty * CCC Part, 
# 

I 

Description 

^anel (used for inner door), 27'](2V 

rouchsafe Fuseholder, Class CC, 3P. 600V. 1/10-30A. DIN. 

Touchsafe Fuseholder, Class J, IP, 600V, 1-30A. DIN 

Power Distribution Block. 3P. 2/0-#14,195 Amp 

Touchsafe FusehoMer. Class CC,1P, 600V, 1/10-30A. DIN 

Overload Relay, lEC, 2.5-4 Amps, Class 20 , IP Sens. 

Power Supply, 24VDC. 320ma 

Selector Switch. 3 Pos, Spring LT to CTR, Green 

Selector Swttch, 3 Pos. Spring LT to CTR. Green 

Selector Switch. 3 Pos, Spring LT to CTR. Green 

Selector Switch. 3 Pos, Spring LT to CTR, Green 

Selector Switch, 3 Pos, Spring LT to CTR, Green 

Pushbutton, Mushroom, Momentary, Red 

Transfomier, 1000VA, 240/480x120, Fuse Block Ind. 

AB MicroLogix PLC, 20VAC In, 12 Relay Out 

Level Control, 26K Ohm, 5s Delay, 120V, 2 Ch., Inverse, DIN 

Level Control, 26K Ohm, 5s Delay. 120V, 2 Ch., Direct, DIN 

Level Control, 100K Ohm. 120V. 2 Ch.. Direct. OIN 

PH Analyzer. 2 Relay Outputs; Isolated 4-20ma: 1/4 OIN 

Conductivity Analyzer; 2 RIy Out; Isolated 4-20ma; 1/4 DIN 

o 
MFG Part # 

A-30P24 

CHCC3 

JT60030 

63133 

CHCC1 

LR2D1508 

8440PS24 

ZB2-BK173 

ZB2-BK173 

ZB2-BK173 

ZB2-BK173 

ZB2-BK173 

ZB2-BW64 

9070-TF1000D1 

1761-L32AWA 

16MM1B0-00-0S 

16MC1B0-0S-00 

16ME1B0 

P33A1NN 

E33A1NN 

Vend. 
Code P.O.* 1 Del. Date 

Date 
Rec'd Unit Cost 

_ 

Q 
Ext ^ " ^ 
Cost 

^Actual 
Cost 

Paae3 of 4 



Item 
No. 

vJ 
Qty 

1 

CCC Part 
# 

Description 

Miscellaneous (Wire, Tenninal Blocks, Etc.) 

o 
MFG Part* Vend. 

Code 
P.O.* Del. Date 

Date 
Rec'd 

• 

Unit Cost 
o 

Ext, ^ 
Cost 

Actual 
Cost 

Paae4 of 4 



Solid St\ te, Plug-In Modules 
CONTROLS m 

WARRICK 
CDNTT?OLS i 

SERIES 16M General Purpose Control 

Models 

•Series 16M 

• Series 16HM 

App l i ca t i ons 

• Single Level Service 

• Differential Service 

• Point Level 

• Alarms 

e Control 

l i m p Control 

Developed for general purpose single-level or differential service 
these controls combine the reliability of solid state electronics 
and the convenience of plug-in design. 

• Up to IM ohms/cm sensitivity 
• Compact size maximizes panel space 
• 8-pin plugs are easy to install and service 

S E j l i E S ; -f fiHM | High sensitivity version 

Series 16HM provides higher sensitivity up to 5.S M ohm/cm. 
Probe voltage is 12 VDC. 

W i r i n g Ser ies 16l\/l & 16HM D i m e n s i o n s Ser ies 16M & 16HM 

'For single level senice, use 
"H* and "G: connecUans 

Q 
• p u n 
Features 
• Compact Size 

• Solid State Reliability 

• Modular Plug-In 
Design 

• Up to 5.5 Million 
Ohms/cm Sensitivity 

• LEO Monitoring 

• Surge Protection 

• Low Voltage Sensor 

• Various Time Delays 

• 8-Pin Plugs 

• CSA Approved 

• U.L. "Motor Control" 

f l 

- m r (uaea^-

J 
it 

8 PM OCTAL SOCKET 

M 
Tank, V metallic, may be 
used in place ol itM 'el-
erence prabe. 

Note: Controls are else avaOable wilh DIN mount socket 

Specifications Series 16M & 16HM 

Ordering Information Series IBM & 16HM 
ORDER BY COMPONENT NUMBER 16UXXXX-X-XX-XX i 16HM 

J L 

4TH PLACE SYMBOL 
Mode o l Operation 

Direct Inverse 

10TH PLACE SYMBOL 

16M 
I6HM 
STD on tSMonly 

See page 40 
lor descriptions 

NEMA J 
NEMA 4 
NEMA 12 

Time Delay (decreasing 
level) 1-20 seconds 

9TH PLACE SYMBOL 
Time Delay (increasinc .•i/el) 
1-20 seconds 

STH PLACE SYMBOL 

Oplior)al Character. 
see page 40 

WARRICK CONTROLS One Cowles Rd.. Plainville. CT 0606?-1lPfl • Phonp Rfin-7Q?-<i';7q • Fair Rfin-7C).l-4 80 
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MicroLogix™ 1000 Programmable Controllers 

MicroLogix 1000 Programmable Controllers 

Bulletin 1761 

BOM# ^^^^1 ' 
The MicroLogix 1000 ProgrammaUeConfrollerprovidesyou with a 10, 
16 or 32 point venslcn in live different electrical configurations to meet 
your control needs. The MicroLogix family also offeis analog controllers 
.with 20 d iscr^ points and 5 analog points. The MicroLagix 1000 
PFogrammable Controllers feature: 

• peer-t&peer messaging capability. Allows you to ndworfc up to 31 
contrDDeis using the A1C+. 

• RTU slave protocol support Allows up to 254 nodes with a single 
master. 

• built-in EEPROM memory. Retans all of your ladder logic and data if 
your controller loses power, eliminating the need fbrtattety backup 
or separate memory module. 

Cata log Numbers a n d Pr ices -

fast throughput Allows for typical throughput lime of 1.5 ms for a 500 
instniction program. 

mutfiple input and output commons. Allows you to use the controller 
fbr either ankmg <x sourdng input devices and f a mulli-voltage 
output appTicaftins. 

bi-directional high-speed counts'. Offers real time output response 
independent of the program scan that accepts a 6.6k Hz input signal. 

adjustable DC input IDters. Alkxvs you to customize your input 
response Gme to meet your appfication needs. 

RS-232 oommunffiation channel. Allows f a simple connectivity to a 
personal computer. 

Descr ip t ion 

I/O 
Conf igura t ion 

10 

16 

2DascKta 

SAnalog 

32 

I n p u t s 

(6) OC Ssik/Souna 

(6) DC StnUSouice 

(10)120yac 

(10}OCSinUSauice 

(10)DCSinMSaufce 

(10)OCSinli/Sounie 

(12)120Vac;(4)Anak]g 

(12) OC SinUSouroe. (4) Anatog 

(12)DCSinWSauioe.(4)Anatog 

(20) 120V ac 

(20) 120V ac 

(20)DCS(nUSouroe 

(20)DCSinklSouRS 

(20) 0 0 Sinli^Souue 

O u t p u t s 

(4) Relay 

(4) Relay 

(6) Relay 

(6)Relay 

(6) Relay 

(4)FET.(2)Relay 

(8)Rei3y.(1)Anak)g 

(8)Reiay.(1)Anak)g 

(8) Relay. (1) Analog 

(10)Trfaci(2)Relay 

(12) Relay 

(12)Reby . 

(12) Relay 

(10)FET.(2)Relay 

U n e 

Power 

120a4OVac 

24V dc 

12Qa40Vac 

12Q/240Vac 

24V dc 

24V dc 

12QI240Vac 

12Qa40Vac 

24V dc 

120C40Vac 

12Qa40Vac 

12U24QVac 

.24Vdc 

24V dc 

C a t a l o g 

N u m b e r 

176R10BWA 

17614.108WB 

176H.16AWA 

176U168WA 

1761-L16BWB 

176R1fflB8 

1761420AWA-SA 

1761-l2aBWA-5A 

1761.U0SWS^ 

1761^32AAA 

1761-L32AWA 

1761-L32BWA 

1761-L32BWB 

1761432668 

P r i c e ($US) 

219* 

205* 

310 * 

265* 

255* 

255* 

670 * 

620* 

595* 

510 

475 

400 

385 

385 

2lCi 

J^^ 

f / e U 16BWA MknLogix 1000 Programmable ContmOer 
94-430-7 

m i - L 10AWA MicroLogix 1000Programmable Controller 
^ i - rn- \ 

3j 
1761-L32AWA MicroLogix 1000Programmable Controller 

94-435-4 
1761-L20BWA-SA MicroLogix 1000 Pfogmmmable Controller 

•khtew or changed since last issue. 
D iscount Schedule H I 



pf-oDirect 
by Koyo 

OP600 
Series 
Operator 
Panels 
OP-620 
OP-640 

S6e Page 7-^7.for^spe.cifications and power supply infornriatioq. (-^ ^ 

See'Page 7->37:for<:Sble%pedfication and ordering details.^' ^ - i ; 

'See Page 7 ^ 4 terjclirnensibrisari^^ installation inforrriatiOn:' "^-^^ t ^ ^ ^ 
• . . ^ a • : ^ . - ^ ^ ..vr••^--'v1.A^;••.. • • • . • - • • . . ^ . . . ; iv(g 

Both OP600 series operator panels have a broad range of operator input 
and display capabilities. The OP-WINEDIT software allows you to 
predefine up to 160 status or variable messages. Text messages, BCD, 
BCD Double, Binary, and Floating Point Math numbers can be displayed.' 
Fixed point numbers can also be displayed. Both panels have five 
user-defined pushbuttons. Each pushlxrtton can be configured as nwmentary 
or altemating action. LED indicators in the upper left comer of each pushbutton 
illuminate when the pushbutton is tumed ON. You can label the LEDs by 
inserting label sheets under the lens cover. Simply remove the plastic bezel to 
gain access to the label cover. Labels can be created using the OP-WINEDIT 
software. 

In addition to these common features, the two panels have their own unique 
features which are described below. 

'Seeiitt̂ ajge 7^28.forsan:^^^ how user defined^messages are-^p 
iBni^^5ln?ahHOP-!gi5it)TiiS procedure for this panel is similar. W 

^._.i-i-i^^g,2-.22lifofcAn exanili^ how the pushbuttons^ai-e used in 
t1224paneL=|rhe lure for these panels is :,s!milar.- '̂ 

OP-620 • Menu Tree: The OP-WINEDIT software allows you to create a menu tree. 
This can be used to select the functions for which you are entering data, i.e. 
setpoints, alarms, high arvj low limits, etc. 

Q Interactive Messages: Messages can be interactive to prompt the operator 
to enter data using the up/down arrow keys. 

Q Data Adjustment: Variables can be incremented or decremented using the 
up/down arrow keys, which is useful for setting setpoint limits. 

Q 2 Line Message Display: Has a 2 line by 20 character LCD display 

:S§ej;ihie^xa{gples;Sta^^^ 7-28 forexamples.pf howa menu .;, 
tree?'Interactive;m^^^^ and data adjustments are entered in an .•:; 
OP-15i 0 fjafnel. The procedures for this panel are similar. 

OP-640 

Q 4 Line Message Display: Has a 4 line by 20 character LCD display 

• Three LED Annunciator Lamps: Three LEDs illuminate user-defined labels. 
Within the intemal memory are two control bits for each light. One bit controls 
the on/off status and the other bit controls whether or not the light flashes. 

See page 7-30 for examples of how pushbutton functions keys and 
annunciator lamps arie used in an OP-1510 panel. The procedures for 
this panel are similar. 
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International 

the 
E33 Analyzer 

and 
3700E-Series 
Electrodeless 
Conductivity 

Sensors 

Full-featured, Low Cost 
Conductivity System 

The Model E33 is a panel mount, 1/4 D IN , Electrodeless Conductivity Analyzer. 
This economical and full-featured system was specifically designed for OEMs 
and cost conscious end-users. The analyzer can be configured to measure 
conductivity, total dissolved solids, or concentration in percent. The E33 has 
multiple language capabilities, and exceeds U.S. and European standards for 
EMI and RFI. 

The 3700E-Series Electrodeless Conductivity Sensors are rugged and non-
fouling. These sensors have versatile mounting configurations, making them 
suitable for in-line or submersion mounting. Polypropylene. PEEK, PFA Teflon,* 
and PVDF wetted materials are available for mild and harsh applications. 

a 
\Q 



E33 Analyzer 
• Buil t- in o r User-defined 

Concentration Tables 
• Mult iple Measurements 
• Mult iple Language Capability 
• Menu-guided Operation 
• Four lemperature 

Compensation Methods 
• Custom OEM Versions Available 

Q 
Specification Highlights 

Display: Baddit LCO 
Measurement Units: 

fjS/cm, mSlan, S/cm. %, and ppm 
Ambien t lemperature: 

-20 to 60"C (-4 to I40''F) 
Temperature Compensation: 

Auto/Manual. -20 to 200°C 
Relays: 1wo electromechanical SPOT 
Analog Outputs: 

Two isolated 0-20 or 4-20 mA 
Power: 90-130 or 190-260 VAC. 

50-60 Hz. 
Analyzer Performance: 

Accuracy: 0.5% of span 
StabiUty: 0.2% of span/24 hrs 
Rspeatability: 0 . 1 % of span 

Enclosure: 1/4 DIN with NEMA4X 
(IP65) front panel; hardware 
included for panel mounting 

We igh t : - 1 . 7 lbs. (0.8 kg) 

Convertible Style Sensor 
pictured 

3700E-Series Electrodeless 
Conduct ivi ty Sensors 
These sensors measure from 
0-2,000,000 microSiemens/cm. 

• Unique Electrodeless 
Technology 

• Available in Polypropylene, 
PEEK, PFA Teflon', or PVDF 
Wetted Materials 

• Standard 20-foot Integral Cable 

Specification Highlights 

Sample Temperature: 
- IO to200 ' 'C ( l 4 to38 IT ) 

Pressure Range: 
200 psig at 302°C 

Accuracy: 
+/- 0.01% of reading, all ranges 

Wetted Materials: 
Polypropylene. PEEK. PFA Teflon'. 
or PVDF 

W e i g h t - I lbs. (0.45 kg) 

Ordering Information 
E33 Anaiyzen 

E33A2AIN 

3700E-Series Electrodeless 
Conductivity Sensors: 

For a complete listing of options, 
mounting configurations, and 
accessories, please contact 

GU International, Inc. 

Visit US at WWW.gliint.COm reHomaniregmredtnaernKtclDuS'n 

Electrodeless Technology 

Electrodeless sensors Induce a low 
current in a closed loop of solution, 
then measure the magnitude of this 
current to determine the solution's 
conductivity. The conductivity 
analyzer drives Tbrroid A inducing an 
altemating current in the solution. 
This current signal flows in a dosed 
loop through the sensor bore and 
surrounding solution. Tbrroid B 
senses the magnitude of the induced 
current which is proportional to the 
conductance of the solution. The 
analyzer processes this signal and 
displays the corresponding reading. 

TT 

• • - > - • ' ' 

TOII U H J B 

Induced cur ren t in 
the solut ion 

Since this style sensor has no 
electrodes, problems with contacting 
type electrodes—such as polarization, 
oily fouling, process coating, and 
contaminati'on—^will not affect the 
performance of the electrodeless 
sensor. 

GU offers electrodeless sensors for 
solutions with conductivity as high as 
2,000,000 microSiemens/cm, and with 
a temperature between 0 and 200"'C. 
All modek are automatically 
temperature compensated over this 
range. 

SS-18 

3 
r W o r l d w i d e Sales: 

G U I n t e r n a t i o n a l , Inc . 

9020 W e n Dean Road 

Milwaukee. Waconsin S3224. U.S.A. 

phone [<MJ 355-3601 

for [414] 355-8346 

e-mail: info@gli int.com 

E u r o p e a n Sales: 
G L I I n t e r n a t i o n a l L t d 
Eastman Way. Heme! Hempstead 
Her t fordsh i re . HP2 7HB England 
phone. 01442 229310 
fox 01442 229311 
e-mai l : gli@gli.co.uk 

In the interest of improving atvi updating i t i equiptnent. CU reserves Che ri^hc lo alter specifications to equipment at arty time. 
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Datasheet E3 3/1098 

Model E33 Electrodeless Conductivi ty Analyzer 

• M u l t i p l e M e a s u r e m e n t s . 

The Model E33 ar^aiyzer can be 

selected to measure conductivity (in 

fdS/cm, mS/an or ^ c m ) . concentration 

in % , or tocal dissolved solids in ppm. 

The param^er vaiue arKi measured 

temperature can be d i^ layed tqgether 

o r separately. Also, the vdues of both 

0/4-20 mA anak)g outputs can be 

displayed. Front panel red LEDs 

indicace relay "on/oflT status. 

M B a d d i t L C O R e a d o u t . 

The two- l ine, 16 character backlit 

L C D provides excellent viewing 

contrast under all lighting conditions. 

• Bu i l t - i n C o n c e n t r a t i o n Tables. 

Built-in chemical tables represent the 

most commonly measured solutions 

in various concentration ranges. 

Simply select the table matching your 

solution type and range. For other 

solutions, you can create a custom 

concentration table o f up t o ten data 

points to define i t . 

• P a n e l - m o u n t 1/4 D I N Case 

w i t h N E M A 4 X F r o n t Pane l . 

The E33 is housed in a 1/4 D I N , 

plastic case that features a NEMA 4X 

front panel. 

P a n e l - m o u n t 1/4 D I N S t y l e 

• M u l t i p l e Language Capab i l i t y . 

Al l screens can be selected for display 

in English, French, German, o r 

Spanish. (For other languc^es. use 

GU's optional software tool ki t t o 

create an ASQI-character conversion 

table fo r installao'on by GU.) 

• " M e n u - g u i d e d " O p e r a t i o n . 

The simple keypad and logical menu 

structure make this analyzer easy t o 

use. Menu screens guide you through 

setup, calibration, operation, and 

test/maintenance functions. 

• E lec t romagne t i c C o n f o r m a n c e . 

The analyzer exceeds U.S. and meets 

European standards for EMI and RFI. 

• S i m p l e In te rac t i ve D iagnos t i cs . 

Built-in d i^nost ics continuously tests 

analyzer and sensor operation. 

• F o u r T e m p . Comp. M e t h o d s . 

Select f rom linear slope (% per ° Q , 

built-in natural water temperature 

propert ies table or. for special 

solution compensation requirements, 

you can create a custom temperature 

table of up to ten data points to 

provide accurate temperature-

compensated measurements. A "no 

compensation" mode is also provided. 

Ci 
Certified Compliant to 

European Communit/ Standards 

• Mu l t i p l e Ca l i b ra t i on M e t h o d s . 

After zeroing the measurement 

system for the first time, calibrate 

using the traditional wet , I -POINT 

method. When measuring % 

concentration, choose between 

entering a % concentration value o r 

a conductivity value. 

• T w o 0/4-20 m A Ana log Ou tpu ts . 

Each of the t w o isolated analqg 

outputs can be set to 0-20 m A or 

4-20 mA. and independendy assigned 

to represent the selected parameter 

(conductivity, % concentration, or 

TDS) or the measured temperature. 

During calibration, both outputs can 

be held at their present values, 

transferred to preset values, or 

remain active to respond to the 

measured value. 

• Passcode-protected Access. 

For security, use the E33's passcode 

capability to restrict access to 

configuration settings and calibration 

to only authorized personnel. 

• O E M Versions Ava i lab le . 

These analyzers can be manufactured 

to accommodate OEM-specific 

needs. 
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specif ications 
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Operat ional : 

Display Two-line by 16 charaaer backlit LCD 

NOTE: 77ie measured value (conductivity, % ooncentrotiaa or TDS) or temperature can be separately displayed, or both measurements can be shown together an 
a single screen. Both analog output rektes can also be displayed an one screen. 

Measurement Selectable Ranges 

Conductivity p V a n : 0-200.0 or 0-2000 
mS/oTt 0-2.000.0-20.00,0-200.0. or 0-2000 
Slam 0-2.000 

% Concentration 0-99.99% or 0-200.0% 
TDS _ , 0-9999 ppm 
Temperature -20.0 to +200.0^ : or -4.0 to 392.0"'F 
mA Outputs (# I and #2) 0.00-20.00 mA or •4.0(>-20.00 mA 

Ambient Conditiora Operation:-4 to +\4Q°f (-20to - f60°C) ;0 to95% rebdvehumidity, non-condensing 
Storage: -22 to 4-158°F (-30 to-l-70°C): 0 to 9 5 % rebtive humidity, non-condensing 

Relays: 
Types/OutpuB._. Two electromechanical retiyr, SPOT (Fonn Q contacts: U.L rated SA 11 S/230 VAC. SA @ 30 VDC resistive 

Operational Mode Each rebgr (A and B) can be assigned to be driven by the selected parameter (conductivity, 
% concentration, or TDS). measured temperature, or by a detected system'UI* di^tgnostic condition 

Function Modes: Contixil Settings Ibr high/low phasing, setpoint, deadband. overfeed timer, off delay, and on debjr 
Alarm.. Settings for low alarm poirtt, low alarm poim deadband. high alarm poire, high alarm point deadband. off delay, 

andondeby 
Status Not configurable: r e l ^ only activates vvhen a *(a9' diagnostic WARNING condition exists 

Indicators Reb)' A and B LEDs indicate respective relay OfVoff status 

Temperature Compensation Automatic or marwal. M.0to392.0°F(- l0.0to 4-200.0°C). with selection for Pt 1000 ohm RTD temperature 
element or a narually eroered value 

NOTE: Depending on the selected parameter (conductMty, % concentration, or TDS). not all ofthe folhwing 
temperature compensation methods are owifabfe: 

linear % per 'C slope, built-in nottirof water tentperoture properties table. 
user-entared temperature tobfe. or no con^pensatjofl 

Sertsor-to-Analyzer Distance Maximum cable ler^gth is a function of the measuririg range and allowable norvlinearity. 
The following schedule is recommended: 

FuD-seale Range Maximum Lerigih 
200 to 2000 p V c m 200 f t (61 m) 

2000 to 2.000,000 pVcm. 300 f t (91 m) 

NOTE: When ineasur«ig%co(Ken(ratian. convert the ana^fzer/uU'dcaleiraiie 

to conductiricy (o determine (he nMueirnuni distance. 

Power Requirements _ . „ 90-130 VAC. 50/60 H i . (10 VA max.) or 190.260 V A C 50/60 Hz. (10 VA max.) 

Calibration Methods: 
I -POINT COND (or C O N C or TDS) Ercer one reference solution or sample value (determined by laboratory analysis or a comparison readii^. 
ZERO _ „ With the dry semor in air, press keys to iivtiate automatic system zeroing. 

Analog Outputs Two outputs (#1 and #2) each v/ith OiXM mA (12-bit) resolution: 

Output # I: Isolated 0-20 mA or '4-20 mA (selectable); 600 ohms maximum load 
Output #2 : Isolated 0-20 mA or 4-20 mA (selectable): 600 ohms maximum load 

NOTE: Each output can be assigned to represent the selected parameter (conductitity, % corKentratioft, or TDS) or measured temperature. Parameter 
whes can be entered to defne the ertdpoints at which the minimum end mamtium mA output mlues are desired. During coloration, both outputs 
can be selected to hold their present values, transfer to preset values (o opertite control elements by an amount corresponding to those values, or 
remain actt/e to respond to the measured value. 

Memory Backup (non-volatile) All user settings are retained indefinitely in memory (EEPROM) 

EMI/RFI Conformance _ _ Exceeds US and meets European standards for corKiucted and radiated emissions and immunity: certified CE 
compliant for applications as specified by EN 50081 -2 for emissions arxl EN 50082-2 for immunity 

Electrical Certifications: 
General Purpose (pending) UL. C-UL. FM. and DEMKO 
Division 2 (pending) UL. C-UL and FM: Groups A. B. C, D. F. and G 
Zone 2 (jjending) DEMKO: Group IIC 

Analyzer Performance (Electrical, Analog Outputs) : 
Accuracy 0.5% of span* 
Stability 0.2% of span per 24 hours, non-cumulative* 
Repeatability 0.1 % of span or bener* 
Temperature Drift Zero arxl Span; less than 0.02% of span per °C* 

These typical performarKe specifKotions are: 
1 Based on IS 'C with conductrrity of 500 fjS/cm ai}d higher. Consull GU for applicatiom in which conductrviiies are less than 500 fjSlcm. 
2 Derated above /OO 'C to (/le maximum displayed temperaluie of ZOO "C. G>nxu/( GU for detaik 

Mechanical: 
ErKkisure Polycarbonate with NEMA 4X front panel; general purpose: two zinc-plated iteel brackets for panel mounting 
Mounting Configuration Panel rnounting 
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Order ing Informat ion MS4 

M O D E L N U M B E R 

E33 Electrodeless conduct ivJty/% concentrat ion/TDS analyzer in 1/4 

D I N panel mount case vwth N E M A 4 X front panel. Indudes 

t w o brackets w i th adjustable sc rews for panel mount ing. 

I RESERVED CATEGORIET 
C O M P A N Y I D N A M E P L A T E 

N G U Namep la te 

B Cus tomer -sped f led Nameplate (see N o t e I ) 

C . N o Namep la te 

. ^ 

E Q U I P M E N T T A G G I N G (spedly tag data) 

N N o n e 

P Paper 

S Stainless steel 

E33 A l P r o d u c t N u m b e r 

C h o o s e i t e m f r o m las t c a t e g o r y . 

N O T E / : T7ie nameplate cannot be p r in ted wi th a comparty hgo. Please 

specify the desired name which is printed in only capital letters. 

Model E33 Accessories: 

• E lec t rode less C o n d u c t i v i t y Senso rs : Refer to data 

sheet 3700E for details. 

• S o f t w a r e T o o l K i t 1000G33 i I : This kit is for use 

w i t h an IBM-compatible PC. The software can create 

and dovvnioad mult iple sets o f analyzer configuration 

values. Also, its language too l can be used to create 

language conversion tables (ASQI characters only) f o r 

installation by G U . The kit indudes a G U software 

diskette and ten-foot cable terminated w i th an RS-232 

connector and str ipped/t inned wi res for connect ion t o 

the analyzer. 

r \ Engineering Specification 

I . The microprocessor-based analyzer shall 
accept any GLI Model 3700E-series 
electrodeless conductivity sensor. 

2. The analyzer shall measure the selected 
parameter (conducdvjty, % concentration, or 
TDS) and process temperature. 

3. The analyzer shall be configurable for multiple 
langu^es. 

4. The analyzer shall have a two-line by 16 
character backlit LCD. It shall display the 
measured value arxl temperature on separate 
screers. or both measurements together on 
one screen. The values of both analog outputs 
shall also be displayed on one screen. 

5. The anal/zer shall have these calibration 
methods: 
a) I-POINT Method: Enter one reference 

solution value or one sample value 
(determined by laboratory analysis or 
comparison reading). When measuring % 
concentration, the value can be a % 
corKentration value or a corxluctivity 
value. 

b) ZERO Method: With the dry sensor in 
air, press keys to initiate autorrotic 
system zeroing. 

6. The analyzer shall have a passcode to restria 
accrss to configuration settir^s and calibration 
to only authorized personneL 

7. The analyzer shall have built-in chemical tables 
represercirig the most commonly measured 
solutioTB in various concentration ranges. For 
other solutiore. the analyzer shall enable the 
user to create a custom concentration table of 
up to ten data points to define the solutk>a 

8. Deperxiing on the selected parameter 
(conductivity, % corKentration, or TDS), the 
analyzer shall provide one or more of the 
following temperature compensation 
methods: 
a) Linear slope (% per °C). 
b) Built-in natural water properties table. 
c) User-defined temperature table of up to 

ten data points for special solution 
compensation requirements. 

d) No compersation 

9. The arulyzer shall have relays that can be 
selected to function as dedicated system 

diagrxstic alarm relays to alert the operator 
when a "fail ' disgnostic WARNING corxlition 
exists. 

10. The analyzer shall have user-test diagnostics 
for outputs, relayx, arxl alarm LEDs without 
requiring special test equipment. 

11. The arolyzer shall be computer configurable 
using its RS-232 port and GU's optional 
software tool kit. 

12. The analyzer shall have two isolated 0/4-20 
nnA analog outputs. Each output can be 
assigned to represertt the selected parameter 
(cocvjuctivity, % corxrentradoa or TDS) or 
measured temperature. Parameter values can 
be entered to define the erxlpoints at which 
the minimum and maximum mA output values 
are desired. During calibration, both outputs 
can be selected to hold their present values, 
transfer co preset values to operate control 
elements by an amount corresponding to 
those values, or remain active to respond to 
the measured value. 

13. The analyzer shall be GLI International. Inc. 
Model E33. 

V̂ 



Dimensions 
Inches (mm) 

- ? » i a . THICKNESS 

A a 

J.7S 
" ( 9 5 ) -

4.IJ 
"(105)-

3.75 
(95) 

NOTE; 
Aa OlUS INCHES 

(mm) 

BACK VIEW OF ANALYZER 

D a t a S h e e t E33 

Worfdwide Safes: 
G U I n t e r n a t i o n a l . Inc. 

9020 West Dean Road 
Milwaukee. Wisconsin 53224. U . S J V 
phone. [414] 3SS-360I 

foic [414] 355-8346 
e-mail: infb@gtiinc.com 

European Sa lev 
G U Internat ional Ltd 

Eastman Way. IHemel Hempstead 
Hertfordshire HP2 7HB. England 
phone. 01442 229310 
fox; 01442 229311 
e-mail; gli@gli-co uk 

In the interest ofimprowtg and updating its equipment. CU reieryes the right ro alter specificazions to etfwpment ot any time. 

mailto:infb@gtiinc.com


Control System Design Package 
CCC Project Number 

99216_2 

Main Power Source (supplied by others) 

460VAC/3PH/60 

General System Information 
CCC Contact person: 
Project Consultant: 
Primary Contact: 
Primary Plione 4f: 
Site Location: 
System Type: 
Classifications: 
Agency Approval: 
Control Voltage: 
Main Supply Power: 
Panel Locatioh: 

Mike Ebner 
LBG, Inc 
Kristen Yanlce 
651-490-1405 
Oliio 
Scmbber (w/ Oxidizer) 

120VAC 
46dVAa3PH/60 
Mounted to SIcid 

Customer Approval: Date: 

INFORMATION HEREIN IS THE PROPERTY OF CATALYTIC 
COMBUSTION CORP. ANY COPYING, TRANSMITTAL TO 

OTHERS, OR USE EXCEPT THAT FOR WHICH IT IS LOANED 
IS PROHIBITED. 



Bill of Materials 

m 

Dev. 
Code 
CI 43.1 
C26Z.I 

C26B.\ 

ao7.i 

C309 

ai37 
DSC101.1 

FI07.I 
Fn6.1 
F12I.1 
F12S.I 
FI27.1 
F131.1 
F354.1 
HI37 
1363.1 
L133.1 
L147.I 
L159.1 
LI71.I 
L209.1 
L221.1 

MECH100.1 
MECH10I.1 

MECH101.2 

OLI I6 . I 
PS353.1 

Description 

Contaaor, lEC, 3P, 6(»V. 120V CoD. 1 N.O Contact 
ReUv. DPDT 

Relay Socket DPDT 
Relay. DPDT 

Relay Socket. DPDT 
Relay. DPDT 

Relay Socket. DPDT 
Relay. DPDT. 120V. w/Indicator Ihdit 

Circuit Breaker: IP: 480V: 6 Amo: EauiDment Protection 
Disconnect. Non Fusable. 80 Amo. 600V. 3P. DIN 

Fuse. Class 1. Time Delay. 20 Amo. 600V. 300K AIR 
Fuse. n a « 1 TImP nphy, 5 Amo. 600V. 300K AIR 
Fuse: Class CC: Time Delay: 6 Amo: 600V: 20K AIR 

Fuse: Class FNOR: Relectlon: 4 Amo: 600V: 200K AIR 
Fuse: Qass FNQR: Reiecdon: 4 Amo: 600V: 200K AIR 

Fuse: Class FNOR: Relectlon: 10 Amo: 600V: 200K AIR 
Fuse. Class CC. Fast Actlnit.1/2 Amo. 600V. 200K AIR 
Panel Heaten 120V: 300W: 40 Desree Ronote Tstat 

Goerator Panel. ODtiniate. 4x20 Char, 5 F Keys. 3 Ind Lights 
Transformer Light Module. 2 NO 
Transformer Light Module. 2 NO 
Transformer Light Module. 2 NO 
Transformer Light Module. 2 NO 
Transformer Light Module. 2 NO 
Transformer Light Module. 2 NO 

Disconnea Selector Handle. Defeatable. Lock. NEMA 3R 
Interface Cable, AB (SLC S Micrologix) to Ootimate 

1" Wire Duct Cover 
r WIreDua 

DIN RalL 35mm (1 meter sections) 
Endosure Data Packet. 12*x l2 ' ' 
Endosure Mounting Feet Steel 

Enclosure Padlock Handle 
3 Hub Ground Strio 
NEMA Hinge Kft. 

Disconnea Shaft for Selector Handle. 13". 
Safety Cover, fbr Power Distribution Block #63133 
Enclosure, Concert Series, 30"x24"x12", NEMA 4 

Endosure Mounting Panel 
Panel (used for inner door). 2 7 " x 2 r 

Touchsafe Fuseholder, Qass CC 3P. 600V, 1/I0-30A. DIN 
Touchsafe Fuseholder, Class 1, IP. 600V, I-30A. DIN 

Power Distribution Block. 3P. 2 /0^14 , 195 Amo. 
Touchsafe Fuseholder, QassCC, IP, 600V, I/IO-30A, DIN 

Overioad Relay, iEC, 2.5-4 Amos, Qass 2 0 , IP Sera. 
Power SUDDIV, 24VDC, 320nia 

QTY 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1 

1.00 

1.00 

3 

3 

3 

I.OO, 

1.00 

I 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1J30 

1.00 

8 

8 

a 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

3 

1.00 

1.00 

1.00 

1.00 

1 

1.00 

2 

1.00 

1.00 

Part Number 

LC1D0910G6 
RH2B-UL-AC120V 

SH2B-06 
RH2B-UL-AC120V 

SH2fr06 
RH2B-UL-AC120V 

SH2B-06 
RH2B-UL-AC120V 

S272-K1 
OTI00E3 
LP1-20SP 

m-5sp 
LP-CC-6 
FNQR-4 
FNQR-4 

FNQR-10 
ICTKR-1/2 

040150C1EW11K 
OP-640-M 

ZB2-BW033 
ZB2-BW033 
ZB2-BW033 
ZB2-BW033 
ZB2-BW033 
ZB2-BW033 

OHB2AI 
OP-ACBL-2 

C1WH6 
E1X3WH6 
9999NT13 

A-DP2 
C-MFK 

C-WHPTO 
PK3GTA1 
A-NADFK 

OX330 
O8530 

C-SD302412 
C-P3024 
A-30P24 
CHCC3 
JT60030 

63133 
CHCCl 

LR2DI508 
8440PS24 

MFG 

Square D 
IDEC 
IDEC 
IDEC 
IDEC 
IDEC 
IDEC 
IDEC 
ABB 
ABB 

Bussman 
Bus 
Bus 
Bus 
Bus 
Bus 

Bussman 
Watlow 

KOY 
Square D 

SQD 
SQD 
SQD 
SQD 
SQD 
ABB 
KOY 
PAN 
PAN 
SQD 
HOF 
HOF 
HOF 
SQD 
HOF 
ABB 

Gould 
Hoffman 
Hofftnan 
Hoffman 

BUS 
BUS 
COU 

Bussman 
Square D 

SQD i 

<t 

-̂ v«»-*-

CUSTOMER: 
LBG, Inc 

DESCRIPTION: 
Scrubber (w/ Oxidizer) 

PROJECT NO: 992I6_2 

DRAWING NO: 99216300 2 

REV DATE 
12/28/98 

10/15/99 

12/8/99 

REVISION HISTORY 
ACTION TAKEN 

Submittal 
As Built (ship date) 
Field Modified #1 
Field Modifled #2 

INFOKMATION H E U I N IS THE PROPERTY OF CATALYTIC COMBUSTION CORP. ANY COPYING, 
TRANSMITT/U. TO OTHERS, OR USE EXCEPT THAT FOR WHICH IT IS LOANED IS PROHIBITED. 

APPR. 



o Bili of Materials 

O 

Dev. 
Code 
SI 45.1 
SI 57.1 

1 S169.1 
S207.I 
S219.1 

SW131.] 
T129.1 
U335.I 
U416.I 

U4S7.1 

U503.I 
USI7.I 
U530.I 
U576.I 

Description 

Selector Switdi. 3 Pos. Soring LT to CTR, Green 
Selector Switch, 3 Pos. Swing LT to CTR, Green 

! Selector Switdi. J Pos. Soring LT to CTR. Green 
Selector Switch. 3 Pos. Soring LT to CTR. Green 
Selector Switch. 3 Pos. Soring LT to CTR. Green 

Pushbutton. Mushroom. Momentarv, Red 
Transfomier: lOOOVA: 240/480x120: Fuse Bkxfc Ind. 

AB MIcroLogbc PLC 20VAC In. 12 Relay Out 
PH Analyzer, 3 Relay Outnuts. Isolated 4-20ma, TTl I/O 
PH Analyzer, 2 Relay Outnuts. Isolated 4-20ma, 1/4 DIN 

PH Probe, LCP, Unton Adaptor. 10' Cable 
' Conductlvitv Anahror. 2 Riv Out. Isolated 4-20ma. 1/4 DIN 

Conductivity Sensor, Electrodeless, Polyoroo., 20' Qble 
CPVC Adaotor w/Tee - used on 1/4 DIN GL Conductivity 

Level Control. 26K Ohm, 5s Delay, 120V. 2 Ch.. Inverse, DIN 
Level Control. 26K Ohm. 5s Delay. 120V. 2 Ch.. DIrea. DIN 

Level Control. 100K Ohm. 120V. 2 Ch.. Direct, DIN 
AB MIcroLogbc 1500 16 Point in. 120VAC 

AB MIcroLogbc 1500 Processor Unit 

QTY 

1.00 

1.00 

1 1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

-

Part Number 

ZB2-BK173 
ZB2-BK173 
ZB2-BK173 
ZB2-BK173 
Z62-BK173 
ZB2-BW64 

9070-TF1000D1 
I76I-L32AWA 

P63AIN1/^1N 
P33A1NN 
.6058P0 

E33A1NN 
.3725E2T 

MH538N3NZ 
16MM1B0OOO5 
I6MC1B&O5-00 

16ME1B0 
I769-IAI6 
1764-LSP 

MFG 

SQD 
SQD 
SQD 
SQD 
SQD 
SQD 
SQD 

Alien Bradley 
Great Lakes 
Great Lakes 
Great Lakes 
Great Lakes 
Great Lakes 
Great Lakes 

Warrick 
Wanidc 
WAR 

Allen Bradley 
Alien Bradley 

CUSTOMER: 
IBC, Inc 

DESCRIPTION: 
Scrubber (w/ Oxidizer) 

PROJECT N O : 9921A_2 

DRAWING NO: 99216300 2 

REV DATE 
REVISION HISTORY 

12/28/98 

10/15/99 

12/8/99 

ACTION TAKEN 
Submittal 

As Built (ship date) 
Field Modified #1 
Field Modified HI 

INFORMATION HEREIN IS THE PROPERTY OF CATALTTIC COMBUSTION CORP. ANY COPYING, 
TRANSMITT/U. T O OTHERS, OR USE EXCEPT THAT FOR WHICH IT IS LOANED IS PKOHIBITED. 

APPR. 



Combining clean design, small size and low cost with enough accu
racy for all but the most demanding applications our Minihelie II* 
gage ofTers the latest in design features for a dial type differential 
pressure gage. It is our most compact gage but is easy to read and 
can safely operate at total pressures up to 30 PSIG. The Minihelie II* 
is designed for panel mounting in a single 2X' diameter hole. Stan
dard pressure connections are bai-bed fittings for V I.D. tubing; 
optional V NPT male connections ai-e also available. Over-pressure 
protection is built into the Minihelie II** gage by means of a blowout 
membrane molded in conjunction vrith the diaphragm. Accidental 
over-ranging up to the rated total pressure will not damage the 
gage. With removable lens and rear housing, the gage may t>e easily 
serviced at minimum cost 

With the housing molded from mineral and glass filled nylon and 
.the lens moldecl from polycarbonate, the gage will withstand 
i-bugh use and exposure as well as high total pressure. The 5% 

-accuracy and low cost of the Minihelie II* gage make it well-suited 
for a wide variety of OEM and user applications. OEM applications 
include cabinet air purging, medical respiratory therapy equip
ment, air samplers, laminar flow hoods, and electronic air cooling 
systems. As an air filler gage, the Minihelie II* finds many end use 

applications on large stationary engines, compressors, ventilatars, 
and air handling units. The Minihelie II* gage is suitable for many 
of the same applications as the Magneheiic* gag^ where the 
greater accuracy, sensitivity, and higher and lower differential 
pressure ranges of the Magneheiic* gage are not required. 

PHYSICAL DATA: 
Ambient Temperature Range: 20° to 120°F. 
Rated Total Pressure: SO PSIG surge. 30 PSiG continuous to either 
pressure connection. 
Accuracy: plus or minus 5% of fuO scale al 70°F. 
Connections: Barbed, lor V I.D. tubing (standard): male 'A' 
NPT (optional) 
Housing: Glass filled nylon: polycarbonate lens 
Standard Ranges: See model-range chart 
Finish: Black 
Weight: 6 ozs. 

CAUTION: FOR USE ONLY WITH AIR OR COMPATIBLE GASES. 

PRESSURE CONNECTIONS 

<i'^.i,rS/ 

A The standard Minihelie ll" gage is supplied 
with two barbed pressure taps molded 
into the rear housing of the gage. These 
connections allow easy, last connection to 
the gage using y.>' 1.0. rubber or plastic 
tubing. 

B For applicalicxis m systems having higher 
total operating pressures, optiona/ male 'A' 
NPT pressure connections can tx supplied. 

Note the oblong over-pressure vent hole 
on the back ol Ihe gage at the right ol the 
connections. This vent is sealed by a 
membrane molded in conjunction with Ihe 
diaphragm and will blow out at approxi
mately 75 PSI 



j 
• 

ny 
he 

Simplicity o( Design Ensures Reliable Operation 
Housing is molded from strong mineral and 
glass laied nylon. 

Pointer stops of molded oibtMr prevent 
pointer over-travel without damage. 

Full view lens is removatjie and molded of 
tough polycartxyiate. 

Aluminum scale Gtho-printed black on white, 
enhances readatiility. 

Red tipped aluminum pointer, rigidly 
mounted to helix is easy to see. 

Wishbone assembly provides mounting for 
heSx. helix bearings, and pointer s^lan. 

Jewel bearings provide virtually friction-free 
heGx motion. 

Helix is fi'Be to rotate in jewel bearings. It 
aligns with magnetic field of magnet to trans 
mit presstire indications to pointer. 

Zero adjustment screw, located tsehind the 
removable lens, eliminates tampering. 

Range spring calibration clamp fixes live 
length of spring fbr proper gage calibration 
and is (actory set and sealed. 

Silicone rubber diaphragm allows accurate 
response to a broad range of temperatures 
and at extremely tow pressure. lrKX>rparates 
blow out area for overpressure protecton.. 

Diaphragm support plates o( lightweight 
aluminum on each side of the daphragm min
imize position or attKude sensitivity and help 
define pressure area 

Rat leaf range spring reacts to pressure on 
the diaphragm. Live length is acjustable for 
calibration. Small amplitude of nration mini
mizes inaccuracies and assures lor^ life. 

IW pressure tap connects to rear dhamber. 

(k>il spring link provides a resiSent connec
tion between the diaphragm and the range 
spring. 

Ceramic magnet mounted on a molded 
bracket at the end of Ihe range spring rotates 
the helix wittxxjt direct mechanical linkage. 

High pressure tap connects with tfie front 
chamber through passageway in tfie plastic 
case and a seaSng ring molded into the edge 
of the diaphragm. 

Patent No. 4.347,744 

d 
d 

sa 
to 
c 

ler 
V 
i. 

1 
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WIKA Industrial & St 
' (J Type 232.54 272" & 4 

-STAINLESS 

uges 

- STAINLESS STEEL CASE & BAYONET RING 

- FIELD LIQUID-FILLABLE 

WIKA Type 232.54 stainless steel gauges offer the same advantages of the 
Type 232.53 gauge, but with the added benefit of a bayonet-type ring. This 
allows for easy resetting of the adjustable pointer for recalibration. Type 
232.54 gauges feature 316 stainless steel wetted parts and 304 stainless 
steel case and bayonet ring, an adjustable pointer, a laminated safety glass 
window, and can be liquid-filled in thd field. (See Type 233.54 in the Liquid-
Filled Gauges section) 

WIKA stainless steel gauges are ideal for process, chemical, and petrochemi
cal applications; oil exploration and prcxjuction; power generata'on; pollution 
control equipment; and any other application requiring fine quality, long lasting 
pressure measurement instrumentafa'on. 

O 

xr. 

10' 

STANDARD FEATURES 
Sizes: 2%"(63mm) 

Case: 
Bayonet Ring: 
Wetted Parts: 

Window: 
Dial: 

Pointer: 
O-ring: 

Accuracy: 

STANDARD RANGES AND PART NUMBERS 

4" (100 mm) 
304 SS 
Polished SS 
316 SS 
Safety glass 
White aluminum 
Black, adjustat}le 
EPDM 
+ 1.5% of span (2%") 
±1.0% of span (4") 
ASME B40.1 Grade 1 A 

Type 

Size 

Connection 

Conn. Size 
Press. Scale 
30 "Hg 

232.54 
2W 

u. f CBM | | i 

1/4" NPT 

p# -̂v5.'̂ ->; •lr:.''J^^r--?";:----/'v?':--:;^? '.• J.;^-^.v:.^^J:^': i;-;";v:a; ^ 1 ^ 
30'-0-30psi I 9744843 j 

The standard EPDM o-ring is suitable 
for glycerine or silicone liquid fills. 

Options Available from Inventory 
Stainless steel front flange (FF) 
Stainless steel rear flange (RF) 
U-clamp bracket for panel 
mounting (UC) 

Stainless steel restrictor 

ABBREVIATIONS 
LM - Lower Mount 
CBM - Center Back Mount 
LBM - Lower Back Mount 

* Items shown with part numbers are available 
from stock (subject to prior sale). 

* Items shown without part numbers are 
available on special order. Minimum onJer 
quantities may apply. 

30'-0-200 psi 

^ '̂" '̂'""iiSaf 

200 psi 

400 psi 

800 psi 

^iS^ 

10,000 psi 
iMr^l?Mil\s'^ f'!^i^iji^i P ^ f ^ t f i l ^ r i-«fci:Kfe'S;i iM l̂\i'̂ yî Mh î :;̂ :î -:̂ MMi 
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WIKA 

TypeA5300 3" 
TypeA5301 5" 

Bimetal Thermometers 

STAINLESS STEEL CASE 

- HERMETICALLY SEALED 

- ADJUSTMENT SCREW STANDARD 

WIKA Bimetal Thermometers are ideal for most rugged industrial 
temperature measurement applications. The hermetically sealed 
case offers protection from weather and dust. The bimetal helix is 
coated with a viscous silicone to minimize pointer oscillation and 
improve temperature transmission. 

Standard stem lengths up to 24" and custom lengths of up to 72" 
are available with a 3" or 5' dial size. 

STANDARD RANGES AND PART NUMBERS 

Type 

Standard Features 
Sizes: 3" (A5300) 

Case & Stem: 
Window: 

Dial: 
Pointer: 

5"(A5301) 
304 stainless steel 
Flat instrument glass 
White aluminum 
Black aluminum 

Accuracy: +1.0% of span 
Scale: Dual scale "F/'C 

Single scale "F 

External zero adjustment 

Optional Features 
• Silicone liquid filling 
• Acrylic or safety glass window 
• 3/8" stem diameter 

Connection 
Process Conn. 
Stem Length 

A5300 3" 
Single Scale 

CBM 

1/r NPT 

2V4" i r 
Temperature Ranges (Fahrenheit) 

5(V300*F 

50/550'F 

M 
200/1000 'F 

9791145 

9791154 

9791200 

9791226 

9791285 

9791307 

9791324 

9791375 

9791383 

9791405 

Type 

Connection 

ABBREVIATIONS 
CBM - Center Back Mount 

Items stiown with part numbers are available 
Irom stock (subject lo prior sale). 
Items shown without part numbers are 
available on special order. 

Process Conn. 
Stem Length 

A5300 3" 
Dual Scale 

CBM 

1/2" NPT 

IV,' j r" 12-

Temperature Ranges (Fahrenheit & Celsius) 

I 



© Limits and Alarms 
Series 146 

The Watlow Series 146 is a DIN rail 
mount, safety limit with a thermo
couple or RTD sensor input. The DIN 
rail mounting provides for quick and 
easy installation with the use of 
simple hand tools. The limit may also 
be flush mounted. 
The Series 146 is designed to meet 
the needs of a wide range of safety 
applications. Factory selectable 
options include high or low control 
mode with either manual or 
automatic reset on power loss. 
The Series 146 has a LED indicator 
for output status and can be ordered 
with an integral setpot, remote setpot 
or a fixed set point. 
Performance Capabilities 
• Calibration accuracy to ± 1 % of 

span 
• Operating environment 

0to55°C(32to131''F) 

Features 
• DIN rail mount provides 

compact, cost effective control. 
• Sensor break protection de-

energizes system for safety. 
• Umit control assures machinery 

and personal safety. 
• Custom ranges are available 

and can be designed to your 
application's specific criteria. 

• Three-year warranty provides 
Control Confidence®. 

Applications 
• High or low safety limit 
• Batch process 
• Furance/oven 

' ^ ® Electromechanical relays warranted for 

D
100,000 closures only. Solid state switching 
devices recommended for applications 
requiring fast cycle times or extended 
service life. 

Specifications 
Control Mode 
• High or low limit, factory 

selectable 
• Manual or automatic reset on 

power loss, factory selectable 
• Manual reset on over temperature 
• Internal and/or customer supplied 

external reset switch 
Operator Interface 
• LED indication of output status 
• Dial scale calibrated to compen

sate for sensor non-linearities 
• Integral setpot 
• Fixed set point 

Manufactured to specified value 
• Remote setpot 
• Factory selectable °F or °C 

temperature scale 
input 
• Thprmnr^ni mlo nr DTH'»/-iil'>WI.-. 

• Thermocouple with automatic 
cold junction compensation 

• RTD input 2- or 3-wire, platinum 
icon @ CC calibrated for #3850 
(DIN): 0.003850fl/n°C or JIS 
0.003916fl/n°C curve 

• Thermocouple and RTD break 
protection de-energizes output 

Output 
• Electromechanical relay® with 

contact suppression, 3A, Fomn C, 
SPOT: 3A @ 230V~(ac), 3A @ 
30V==(dc) resistive 

• Electromechanical relay with 
contact suppression, 10A, Form 
C, SPDT; 10A@230V~(ac) 
resistive, 5A @ 28V=(dc) resistive 

Accuracy 
• Calibration accuracy and sensor 

conformity: ±1% of span, at 77°F 
±5°F (25°C ±3''C) ambient and 
rated line voltage ±1% 



o Limits and Alarms F.O.B.: Decorah, Iowa 

Series 146 

O 

• Set point accuracy: ±3% of dial 
scale 

• Accuracy span: lOOO-F (540''C) 
minimum 

• Temperature stability: 5|JV/°F 
(9pV/°C) ambient, maximum 
referred to the input 

• Voltage stability: ±0.01% of span 
per % of rated line voltage 

Agency Approvals 

• UL« 873, 508, 991 Rie #£190020 

• C-UL #24-93, File #E190020 

• CE approved 
89/336/EEC Electromagnetic 
Compatibility Directive 

EN 50081-2:1994 Emissions 
EN 50082-2: 1995 Immunity 

73/23/EEC Low-Voltage Directive 
EN 61010-1:1993 Safety 
EN 60730-1: 60730-2-9 

• FM3545 

Terminals 
• Captive screw, cage clamp 

connection, 0.155 in (4 mm) 
maximum width screwdriver 
blade, 22-12 wire gauge 

Mounting 

• DIN rail. DIN EN50022, 35 mm x 
7.5 mm 

• Sub-panel flush mounting 

Power 

• 120V~(ac). ±10%, 50/60HZ 

• 230V~(ac), ±10%, 50/60HZ 

• 24V-(ac). ±10%, 50/60HZ 

• 4VA power consumption 

Operating Environment 

• 32to131°F(0to55°C) 

• 0 to 90% RH, non-condensing 

Dimensions 

Width: 2.28 in (58 mm) 

Height: 4.45 in (113 mm) 

Depth: 3.89 in (99 mm) 

Weight 

• 0.7 lb (0.3 kg) 

Ordering Information 

To order, complete the code number on the right with the information 
tielow: 

Series 103 = DIN rail mount, temperature limit, 
electromechanical relay output. 

Output Type 

D = Electromechanical relay, 3A, Form C 
with contact suppression 

E = Electromechanical relay, 10A, Form C 
with contact suppression 

Une Voltage 

1 = 120V~(ac) 
2 = 230V-(ac) 
3 = 24V--(ac) 
input and Range 

TypeE 

Type J 

Type J 

Type J 

Type J 

Type J 

TypeK 

TypeK 

TypeK 

TypeK 

1 4 6 ^ - ^ - ^ _ 0 0 

32 

32 

32 

300 

0 

110 

32 

60 

32 

32 

= TypeT -328 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

1470''F (0 

eoo-F (0 
1382''F (0 

800°F (149 

200»F (-18 

laCF 

2282''F 

300°F 

ina-F 
150»F 

(43 

(0 

(16 

(0 

(0 

E1 

J l 

J2 

J3 

J4 

J5 

K1 

K2 

K3 

K4 

Tl 

RTD 
PI = 

Display Units 

F = Fahrenheit 
C = Celsius 

Limit Mode 

1 = High limit manual reset on pxiwer loss 
2 = Low limit manual reset on power loss 
3 = High limit automatic reset on power loss 
4 = Low limit automatic reset on power loss 

Set Point^ 

to 799°C) 

to 315»C) 

to 750°C) 

to 427"C) 

to 93''C) 

to 54''C) 

to 1250°C) 

to 149°C) 

to 600°C) 

to ee'C) 
to 3S0°C) 662°F (-200 

100 to 1112°F (-73 to 600^) 

I 

Integral 
Remote (must order dial scale separate)® 
Fixed (consull factory for information) 

^ Does not comply with EMC Directives. 

UL® is a registered trademark of Underwriter's 
Laboratories, Inc. 
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n P Y . 2 8 . 1 9 g 9 1:33PM WPIRRICK COMTKULb i N L nu.vaab r .d . 

mm ^-LXAI I 
4-2.3_ 

FOUB :V4 INCH D I A M E T B ' R — 
MOUNTING HOLES ON 6 INCH 

DIAMETER BOLT CIRCLE 

COUPLING TAPPED 
1/4-20 NC-2 X 5/16 
DEEP FOR ELECTRODE 

BILL OF MATERIAL 
FLANGE: -\ 
CAST IRON P/N 3PI61 
RED BRASS P/N 3P162 
316 SS P/N 3P163 
101BCS P/N 3>i64 
PVC P/N ap16S 

ELECTRODE FITTINGS^ 
SERIES 3B3A ON CAST 
IRON, REU BRASS t 
lOia CS. SERIES 3B1B 
ON 316 SS, P/N 3P017 
ON PVC. 

GASKET P/N 3P109 

HOUSING P/N 3P11B 

SCREW P/N 3P)13 

GASKET P/N 3P112 

LID P/N 3P106 

SCREW P/N 3PI1S 

DIMENSIONAL DATA 
FLANGE 
CAST IRON 

RED BRASS 

316 SS . 

1018 cs 

PVC 

A 
3/4 

S/B 

S/8 

15/16 

3 /4 

B 
1-3/16 

1-S/16 

l-S/16 

1 

1-3/16 

SERIES 3F5E ELECTRODE FITTING - T FLANGE 
' FLANGE MATERIAL 

A - C A S T IRON 
B-RED BRASS 
C - 3 1 6 SS 
0 -1078 CS 

' - ' ^ ^ E-PVC 
''•'•li'f'!:^ 

• v . : ^ ^ 

1 

A. C. Wtiti 
0»IT; H r i l 1170 

snttT HO: I 

(CAIC NONI 

onvf* IY: i i ! ' 

Chw »T: 

«v>«us f. WAMCCK conroHY 
lf»4 W. n,EV(H Milt MM t t ^ t i n , fKM. 

" ^ " SERIES 3F5X 
ELECTRODE FITTING 

«woHo: Q 3 Q , 2 Q 
< • • f t t «»M« 

http://nPY.28.19g9


414 Model 
V6 Low Flow Field Adjustable ®.@-<g) 

.1 
•J 

: i 
• I 

;i 

^ NPT caMMtr coNNEcnOM-

SWITCH HOUSING 
SO SCRC5 nUMfSS-
STEaORBMSS 

PBIDM 300 SERES 
SIMW£5SSIEB.0R 
BRASS 

•oErVrecPr-

swncHBOOr 
iVi« .6 isa 
xosKesstnauss 
SIEaORBMSS 

•oumrVrfHPr 

ymuitnarwsBtM. 
M0StflinMlUW£5S 
SIEB. OR BRASS 

(HUNG 
BUWM 

wwyNUC (SCREW. smiNGs. 
(CHECK 
WUQSBUMESSSTEB. 

V6 LOW FLOW WITH 
HELD ADJUSTABLE ACTUATION POINT 
The Low Flow V6, like the standard model, features a leak-
proof solid brass lower housing and magnetically actuated 
snap switch. The machined tee is available in brass or stain
less steel with all wetted parts of like materials and Buna-N 
or optional Viton 0-rings. The actuating mechanism is a 
plunger opposing a spring with an adjustable bypass valve 
to set the actuation rate. Piping connections are '/i* NPTF 
for in-line mounting. Units are explosion-proof and rated to 
1450 psig. UL, CSA and CENELEC listings match sUn-
dard V6. Weight !'/»lbs. (.7 kg) CSA/CENELEC models 
include optional junction box. 

MUMIAX FLOW RXTES M W PIPE 
MEOU 

GPM-W!ater 
kiPHR-WUar 
SCRyi-Ar 
rOire-Air 

ACTUOTE 
XM0.7S 

xn-o .n 
.1»2.7D 

Jxxn-J00^3 

DEACTUATE 

jocyoa 
joar-.isB 
.15-20 

joaor-jxn 
PiesaMadropiheadlosslnatunefenotbof t tetpointandf lDwiaa.Typieal ly . pros-
sura tfeop ai actuaSon now rate istBd «>fl be S - to PSEX PiBSSua drops at other (low 
fates M vary in pinpution to tfie (change in now)'. 

6 
i! 

Model 
Number 

* \ /&-EPB-S-S- lF 

Lower 
Housing 

S t Steel 

Tee 

SL Steel 

Max. Press. 
psi( l(g/cfn^ 

1450(102) 

Price 

147.00 

Dwyer bstrumems. bic P.O. Box 373/Mic>iigan City, fndona 46361/Ptione 219 87»«)0(VFu 219 8724057 • U.K. Ptione (0I494H61707 • Aistialia Plane (02) 970B-«799 25F 
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